AD-A100 502 CORPS OF ENGINEERS BUFFALO N Y BUFFALO DISTRICT
FLOOD PLAIN INFORMATION, TONAWANDA CREEK AND ITS AFFECTED TR!BU-—ETC(U)
JUN T1 )

UNCLASSIFIED NL




o FLOOD PLAIN I RMATION
o |.EVE
l N TONAWANDA CREEK AND IT
o AFFECTED TRIBUTARIES
| 1w
I < ERIE AND NIAGARA
—-—
1 = COUNTIES ~ _\C
, =
; I < NEW YORK /3 \
‘ LAIN MAN
f 1 OOOG N STOP T
I A INCREASE
| : el —
B 4 7 =
! I s= _ | —
1930 1940 1950/ 1970 1980 1990
1 % W P
5 I 23 4 ,/r: ERTE_AND WIAGARA COUNTIES jppms ' o
-‘ S ::g:::cs:vmnczro \)
' :P“v:'.:;: .CSOHMIS 10N ‘ w
by | O, X

1

PREPARED FOR —

ontaln® ¢ roﬂ‘“"" ERIE AND NIAGARA COUNTIES|  Approved’
o) @ 1¢ reP for pubiic rolm .
I - .01;:205.. All :‘ 1‘0‘ ‘na' By D"ﬁ'lbutxon Unhm.rhd .‘
\ Poe w3t P COMPS OF ENGINEERS, U.S. ARMY ¥
l " emite’ BUFFALO DISTRICT - 4




‘\

]
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER

2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER

D Al 54~

4. TITLE (and Subtitle) )

Flood Plain Information Tonawanda

H Creek and It's Affected Tributaries
i Erie and Nigéara Counties/yNew York .

5. TYPE OF REPCRT & PERIOD COVERED
v‘/ Final .

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a)

8. CONTRACT OR GRANT NUMBER(s)

/‘,; //

| ——"

9. PERFORMING ORGANIZATION NAME AND ADDRESS

U.S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, New York 14207

10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

11. CONTROLLING OFFICE. NAME AND ADD'RESS
U.S. Army Engineer District, Buffalo

1776 Niagara Street
Buffalo, New York 14207

12, REPORT DATE
1971

13. NUMBER OF PAGES

103

14. MONITORING AGENCY NAME & ADDRESS(!f different from Controlling Oflice) 1S. SECURITY CLASS. (of this report)

1Sa. DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

istribution Unlimited

l DISTRIBUTION STATEMENT £ |

Approved for puhlic ru]mw
Distribution 7 e

\
}

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

Floods
Flooding
Tonawanda Creek

19. KEY WORDS (Continue on reverse side if necessary and i{dentify by block number) W (T

floods in the Tonawanda Creek area,

20, ABSTRACT (Continue emn reverss sidw if neceesary and identify by block numbar)
.~ This report is intended to provide the basis for further study and

planning on the part of local governments within the study area in
arriving at solutions to minimize future flood damages. . The report is
based on hydrological facts, historical and recent flood heights, and
other technical data bearing upon the occurrence and magnitude of
This flood plain information study covdqrs
the inulddated areas along Tonawanda Creek and its affected tributaries from
its confluence with the Niagara River to the easterly limitof Erie and

FORM
bD L 1AM 73 1473 EDITION OF ? NOV 65 1S OBSOLETE

Z//.n ) PR ,p

SECURITY CLASSIFICATION OF THIS PAGE (When Data Ent-red)

Ty




S

’ / I~
SECURITY CLASSIFICATION OF THIS PAGE(When Dats Entered) R

Niagara Counties, New York.

nc-cossion For

NTT'S CRA&I

PUIC TAB T
Unannocunced 2
Justification _ . _
Ty - ‘

| Distribution/ .
Availadbility Codes

[Aveil and/or
Dist Special -

SECURITY CLASSIFICATION OF THIS PAGE(When Data Ente-ad)

B — e PANESTIRDRN.

amth amais S e W SRR e s, A S




Tonawanda Creek|Waze,, | Water Depth Attains
Is Receding From/ Into p Ours Three Feet In Spots

Oads id crest of swollen Tonawanda Creek splashed

"S Record cre“ Base en ts Re’z Rrait's Brid ?Y\T": 12{5 ‘Rli;ilttonﬂ::
— ewed ~ree feet in

°
—
X

)
s.

onawanda Creek Bursts Banks;
looded Area Blocks Akron Rd

an
last p
tver -
E
£§3135 Fam!
)
EF
523\ By
S5
E&)
S % o
S
3
Wb Niagd
0283 e canly 0
“E"ug wanda
.uz‘ﬁ'o
ELEE it
K m o ¢ tha
EE3_E5\otacre
-gﬂ [ 3 rcs\de“
232fas|
=1 ] as -
Bagmﬂt anda
£ g9 \ %% ried
g gé'?‘: E.del‘rcsr\n;‘-""‘°f{ 0y e ) &1ty
E" sgu WO es fHap st 7 op 0ty ooy,
N8I Mo\ ScortS [ NG, "t hiay Aty s

Homes Isolated
As CreekQ Rises

Tonawanda Creekeco
rire slowly last night
flood waters over a
mile section im the P
stead and iato N
Several homes

AR :mcv.\\“ e
wstead Families
eing Evacuated

nlflonded by between thice and
four feet of water in soine sec

|
!

wrada Creek, .
er, Burdiek,




CONTENTS
Page
FRONTISPIECE - CLIPPINGS TAKEN FROM LOCAL NEWSPAPERS ., . .
INTRODUCTION 6 ¢ o o ¢ ¢ ¢ o o o o ¢ o o o 0 o o 0 0 s o » i
SUMMARY OF FLOOD SITUATION & ¢ o ¢ o ¢ ¢ ¢ o o o o ¢ o o o 1
GENERAL CONDITIONS AND PAST FLOODS +.c.e-0.0-0-0cocnrocen-s 8
CENERAL o o ¢ ¢ o o 6 o o ¢ ¢ o ¢ 0 06 ¢ 0 ¢ ¢ 0 0 00 8
Settlement « & ¢ ¢ ¢ ¢ 6 o ¢ ¢ ¢ s 0 ¢ ¢ 0 0 o o« 10
Population ., B I I I IR 12
flood Damage Prevention Measures . « « « « o ¢ ¢« o 13
Existing Regulations . « ¢« o ¢ ¢ ¢ o o ¢ o ¢ o & o 17 i<
Flood Warning and Forecasting Services .« + ¢ o o o 19 E

The Stream and Its Valley - o« « ¢« s+ ¢ ¢ o o ¢ o o & 20 1

Development in the Flood Plain .« « ¢« ¢ ¢ ¢ o ¢ o o 25

Bridges Across the Stream8 . « o ¢ ¢ o ¢ o o o o o 32

Obstructions to Flood Flow o+ ¢ ¢ o ¢ ¢ ¢ ¢ o o o & 33
FLOOD SITUATION o ¢ ¢ o ¢ ¢ s o o 0 s o o s s o o ¢ o 37

Flood RECOTdS « o « o ¢ o o o ¢ ¢ o 6 o ¢ ¢ ¢ o o o 37

Flood Stages and DiScharges + « « ¢ o o o ¢ o o o o 37

Flood Occurrences ® 6 8 6 ¢ ® 6 & o & s ¢ s e e @ 49
ODuration and Rate of Rise « . ¢« ¢« ¢ ¢ s o ¢ ¢ ¢ « & 49
Velocities . ® 5 6 & 6 o 0 9 * & & & 0 & o * o e 0 49

Flonded Areas, Flood Prnfiles, and Cross Sections . s0




CONTENTS (Continued)

FLODD DESCRIPTIONS o & ¢ ¢ o ¢ ¢ o o o o o o o o o o o 51
March 1904 o & o ¢ ¢ ¢ o o ¢« o o o ¢ o o o ¢ o s & cl
March - April 1940 . . & & ¢ ¢ ¢ ¢ o o o ¢ o o o o 52
March 1942 & & 4 o o o o o ¢ o ¢ o o o o o o o o @ 53
February 1954 & & 4 ¢ o o o o o o o o o s o o o o @ 53

U Ma‘rch1956.-..-..........-.... iy

Jemuary 1957 ¢ ¢ 4 ¢ 4 o o o o o 6 o s e 2 s o & o 57
March - April 1960 . & & ¢ ¢ ¢« ¢ ¢ o ¢ ¢ o o o & & 50 '
FUTURE FLOODS ¢ ¢ o o ¢ ¢ o « s o o o o o o o o o ¢ o o o o 68
DETERMINATION OF INTERMEDIATE REGIONAL FLOODS . . . . 71
DETERMINATION OF STANDARD PROJECT FLOODS o o o « o o & 72
FrequUenCy « o o o o o o o o s ¢ o 6 o o o o o o o o 73
Possible Larger Floods .« « ¢ o o ¢« ¢ o ¢ o ¢ o + & 73 i
HAZARDS OF GREAT FLOODS .+ ¢ « ¢ o « o o o o o o & o 74
Areas Flooded and Heights of Flooding . . . . . . . 74
Velocities, Rates of Rise, and Duration . . . . . . 81
GLOSSARY OF TERMS & & 4 ¢ ¢ ¢ ¢« o ¢ o o o o o o s o & 94

AUTHORITY, ACKNOWLEODGMENTS. AND INTERPRETATION 0OF DATA ., . 86




Table

10

11

12

13

14

15

16

17

18

TABLES

Relative Flood Heights « o ¢ ¢« o ¢ o ¢ o o o o« o o o
Population in Study Area . « ¢« o « o« ¢ o o o o & o &
Drainage Areas within the Tonawanda Creek Basin . .
Land in Farms and Cropland Harvested . « « « & o .« &

Bridges Across Tonawanda Creek - Erie and Niagara
Cour\ties..--oo...-...........

Bridges Across lower Ransom and Black Creeks . . « .
Bridgaes Across MUud Creek « ¢ s o o ¢ o o « o ¢ » o »

Tonawanda Crsek at Alabama, New York - Flood Crests
aboveaankfullstage.......c..-.....

Highest Ten Known Floods iIn Order of Magnitude -
Tonawanda Creek at Alabama, New York « « « o o & &

Tonawanda (reek at Rapids, New York - Flood Crests
abQVBBankallstagaoooo.cv-ooooooc

Maximum Known Flood Discharges at U.5.L.S. Gaging
Stations on Streams in the Region of Tonawanda
Crﬂak.NﬂWYOtk ® & 8 8 ¢ e ¢ ¢ & o s & o o o o @

Recorded Rainfalls During July 19354 o ¢ ¢ o o « o »

Intermediate Reqional Flood - Peak Discharges .« .« »

Standard Project Flood - Peak Discharges « « « « o «

Intermediate Regional fFlood - Velocities « « « « .

Standard Project Flood - Velocities «+ « « . . &« & &

Intermaediate Regional Flood - Rates of Rise and
Duration [} [ . [ [ ] L ] L] . L] L L] L] L] L] L] L] . L] L] . *

Standard Pragject Flood - Rates of Rise and Duration

.

Paqe

15
22

24

34
35

36

43

47

48

69
70
72
73
81

8l

82

83

—
-

S -

bt
.




Plate

12-14

PLATES

Tonawanda Creek Watershed Map . « ¢« ¢ ¢ o ¢ o o o &

Floods Above Bankfull Stage - Tonawanda Creek
at Rapids and Alabama « « &« « ¢ o ¢ ¢ o o o « s &

Stage Hydrographs for Tonawanda Creek at Rapids
andAlameaooooo.coooooooooooo

Index Map fnr Flooded Areas - Tonawanda Creek
anditsTributaries.-.............

Flooded Areas - Tonawanda, lower Ransom, Black and
Mud Creeks, Erie and Niagara Counties, N.Y. . . .

High Water Profiles - Tonawanda Creek imile O to
mile 27 - * . L] L L L] . . - ] L . . L) * . L] . L] L

High Water Profiles - Tomawanda Creek Mile 26 to
MEle 42 o o o o o o o o o o s o o o ¢ o o o o o o

High Water Profiles - Tonawanda Creek Overflow
in Ransom and Black Creeks . « « « ¢ s o o ¢ o &

High Water Profiles - Tonawanda Creek Overflow
into MUd Creek o o o ¢ ¢ ¢ ¢« o o = o o o o @ o &

Valley Cross Sections « o ¢« ¢ o ¢ o o o ¢ ¢ o o & @

Follows

Page

7

49

49

8¢

8¢

86

86

86

86

86

R

*
%




Figure

O © 3 O B &5 U N w

N bt bt e et et et bt b e
O U ™ NN O N s W N = O

21
22

23

24

25
26

FICURES

Pnpulation Trcnd5 e ® o6 6 o & 6 0 o 6 @ & & ° B e o @

Partly overgrown channel along Kelkenberqg Road , , .,

View of channel necar Block Church Road .

Ransom Creek channel upstream of New Road

Ransom Creek channel downstream of New Road

Ellicott Ieland Park @ ® o o o o o o o

Creekside Colf Course « « « o o o ¢ o« & &

Constructiaon abova fload plain - Ransom Creek « « . .

Constructicn upon fill - Tonawanda Creek
Main Street bridge cver Tonawanda Creek .
foot Road bridge over Tonawanda Creak . .«
New Road bridge over Ransom Creek . « « «
Kenfield Rcad culvert over Black Creek .

Rapids Road bridge over Mud Creek « « « &

.

.

O0ld Lewiston Road bridge over Mud Creek o+ «
View of Tonawanda Creek after the 1956 bank

View of former dam at the city of Tonawanda
View of 1916 flood at the city of Tonawanda

View of 1916 flood at Wolcottsburg =+ .« «

Ransom Creek at Millersport Highway during the

1940 flocd ¢ o 5 0 6 6 o 6 s s s % e

Ransom Creek at New Road during the 194C flood

Visw near Tonawanda - Beeman Creek confluence
during the 1954 flcod ¢ ¢ o ¢ ¢« o o o o o o o o o @

Tonawanda Creek at Block Church Ronad during the
1956 flODd e ® ¢ o 6 & o o 4 & + 9 s o % o e e ° @

Tonawanda Creek nesar Route 93 and Wolcottsville Road

during the 1956 floods o ¢« ¢« & ¢ o o &

Mud Creek at Simms Road during the 1956 flood « « «

Aerial view of Tonawanda Creek near Rapids Road

during the 1960 flood e s 6 s o o o

e o o o o

Page
14

26
26
27
27
30
30
31
31
38
38
39
39
A0
40
4l
41
54
54

55
55

58
58

59
59

62




Fiqure
27

28
29
30
31
32
33
34
35

36
37

38

39
40

41
42
43
44

45

46

FIGURES {Continued)

Aerial viev of Tonawanda Creek near Burdick Road
during the 1960 flood , « o « o ¢ ¢ ¢ ¢ o s o o o @

View of Gocdrich and Brauer Roads during the
1960f10('d.-.....o..........o.

View of Tonawanda Cresk overflow near mile 21.3
duringthalgﬁoflﬂod.........-.....

Aerial view of Ransom Creek near Millersport
Highway during the 1960 flood « « ¢« ¢ « ¢ o o o « &

Aerial view of Black Creek near Wolcott Road
during the 1960 flUOd e o & o o o & & 6 & o o s o o

View near mouth of Ransom Cresk during the
1960Flocido......-....-.-..-..

Residence ¢n Hopkins Road near Ransom Creek
during the 1960 Flrod « v « ¢« o ¢ ¢ o ¢ o 4 o « o o

Residence ¢n New Road near Ransom Creek
during the 1960 flood e & 6 6 o 6 ¢ & & o o e o o .

View of intersection at Goodrich and Wolcott
Roads during the 1960 flood &« v« « o « o o o o o o &

Methods of flood damage prevention « « « o o « o o &

Flood Heights at a Marine Sales and Service Building
along Tonawanda CTreek , . ¢« v ¢ o « o o o « s o o &

Flood Heights at a Park and Marina along Tonawanda

Creek‘.oocooo..atooo-o.o..ooo
Flood Heights at Kogpsel Road along Tonawanda Creek .

Flood Heights near Route 268 and Brauer Road along
TonawandzCrBek.....-......-.....

fFlood Heights near mouth of Ransom Creek « . o o o o
Flood Heights at Hopkins Road near Ransom Creek . .« .
Flood Haights at Westfailinger Ronad near Black Creek

Flood Height at St. Pauls Lutheran Church near
Black Creek « o o « o o o o « o o 6 o o o s o o o o

Flood Heights at confluence of Tonawanda and
Mud Creeks e @ 0 o & 8 ¢ ¢ & 6 ¢ s e & o o 0 & » o

Flood Height at a Mobile Homa Park along Mud Creek .

Page

62
63
63
64
64
65
65
66

66
67

76

76
&

77
78
78
79

79

80
80




INTRODUCTION

This flood plain information report on Tonawanda, lower Ransom,

Black and Mud Creeks within Erie and Niagara Counties, New York, has
been prepared at the request of the Erie County Department of Public
Werks through the New York Department of Public Works and the New York
state Water Resources Commission. It will be distributed to local
interests through the Eries-Niagara Basin Regional Water Resources
Planning and Development Board. It is intended to provide planners
and local go@ernments with technical information on the largest known
floods of the past and gives data on possible future floods, known as
the Intermediate Regional Flo-d and the Standard Project Flood. The
Intermediate Regional Flood has a frequency of occurrence in the crder
of once in 100 years and was determined from a statistical analysis of
known floods on Tonawande Creek and its affected tributaries. The
Standard Project Flood is a flocd of rare accurrence and, on most
streams, is considerably larger than uny flosds that have occurred in
the past. However, it is strongly recommended that tﬁese possible
future floods be considered when development within the flood plain

is planned. Using these data as a guide, the plannars and officials
have a basis for effective and workable legislatinon for the control

of land use within the flood plain.

It is also directed toward present and prospective residents in
and adjacent to the affected area of Tonawanda Creek. In order for
flood plain requlations to receive the necassary public support, it
is important that residents know the past histury of flooding, the
purposag and benefits of flood plain managemant and the ways that
requlations can be coordinated with an over-all plan of davelcpment

for the area.

The report is b sod con hydrological facts, historical and recent
flood heights, and uther technical data bearing upon the occurrence

and magnitude of floods in the Tonawanda Creek area.




Included in this report are maps, profiles and cross sections
which {ndicate the extent of Flonding that has been experiencerd and
that which might occur in the future. These data, if properly used,
can be very beneficial in wise flond plain management. From th:
maps, profiles and cross sections in this report the depth of probable
flooding at any location by a recurrence of one of the past floods or
by the future cvccurrence of elther the Intermediate Reqional flood or
the Standard Project Flocd may be learned. Based on this information,
future construction may bie planned high enough to avoid flood damage
or, if at lower elevations, with rccognition of the chances and

hazards of flooding that are belng taken.

This report does not includa plans for the solution of flood
problems. Rather, it is intendsd to provide the basis for further
study and planning on the part cf local governments within the study
area in arriving at soluticns tu miniwnize future flood damages. This
can be accomplished by lccal planning prcgrams to guide developments
by controlling the type of use mide of the flood plain through zoning
and subdivision regulatiuns. Ancther way in which local flood plain
managerant can be accomplished is through public aguisition for a low

devalcocpment use such as recreation,

The Buffalo District cof the Curps of Enzineers will, upcn reauest,
provide technical assistance to federal, State and lccal agencies in
the interpretation and use of the information contained wilhin this

report and will provide other available flont dita related thereto.

ii




SUMMARY OF FLOOD SITUATION

This flood plain information study covers the inundated areas alnng
Tonawanda Creek and its affected tributaries from its confluence with {
the Niagara River to the easterly limit of trie and Niagara Counties,
New York (See plate 1). For ready identification the upstream limit
of the study has been taken as the Hopkins Road bridge located approxi- |

mataly 41.5 cresk miles fr:m the Niagara River and 0.7 mile east of

the Erie-Niagara and Genesee County boundary line.

On the right bank or predominantly the north side of Tonawanda

Cresk, the study area includes portions of the city of North Tonawanda and
the tcwns of Wheatfield, Pendletcn, Lockport and Royalton, all within

Niagara County. During high stages, flood waters from Tonawanda Creek

enter the Mud Creek basin via the cverland route, causing flooding

along the 18-mile lenqth of tributary.

On the left bank or predominantly the south side of Tunawanda
Creek, the sludy area includes portions of the city of Tonawanda and i
the towns of Tecnawanda, Amharst, Clarence and Newstead, all within Erie
County. At high stages, flocd waters from Tonawanda Creek near mile {
23.3 reverse flow in Bezeman Creek and overtop Route 268, locally knouwn
as Salt Road, These waters then enter the Black Creek and Ransom Creek

basin, causing widespread flooding along the ll-mile length of tributaries.

Along with information on Tonawanda Creek, data will also be given |

for the follcowing areas directly affected by flooding from Tonawanda Creek;

Mud Creek within Niagara County and lower Ransom Creek and Black Creek

within Erie County.

The U. S. Geological Survey maintained an automatic water-stage
raccrdar from August 1955 to September 1965 at Rapids, New York. This
gage, located at Goodrich Road near mile 18.7, has been of little value

in flcod discharge investigations because of ths large amount of discharge

which bypasses the gage location by means of the overland flooding into




Black Creek and Mud Creek. The U.S. Geological Survey has also
maintained 2 crest stage g3age andwire weight gage since October 1955 and
an cutomatic recording goge since October 1965 at Hopkins Road, Alabama,
New York, near creeck mile 41.5. The crest gage indicates the maximum
stage reached during any given floyd by means of a line of burnt cork
- powder on a calibrated stick within an enclosed pipe. The wire weight
gage is manually operated and indicates the creek stage when the weight
attached tc the end of a thin cable touches the water surface. The

New York State Department cf Public Works has maintained a staff gage

at the Hopkins Road location since 1922, There are no significant
records of stream flow for Black., Ransom or Mud Creeks. Residents along
the streams have been interviewed to determine high water marks. News-
paper files and historical documents were searched for information con-
cerning past floods. From these data and studies of possible future
floods on Tonawanda, Black, Ranscm and Mud Creeks, local flood situation,
both past and future, has been developed. The fcllowing pzragraphs
summarize the significant findings which are discussed in mcre detail

in succeeding sections of this report.

* +* *

THE GREATEST FLOODS Historfcal documents state the greatest floods

in the study area occurred in March 1865 and again eualled in March
1904, It must be noted that at the time of these flonds a dam was

in existencs upstream of the Main Street bridge in the city of Tonawanda
near mile 0,3, thereby aggravating the floud situation upstream of this
point, The dam was originally constructed as part of the Erie Canal in
the spring of 1823, It raised the water level and eliminated deepening
aof the stream for canal use. It w.s estimated that the remaval of the

dam in 1918, along with modernization of the Barge Canal, lowered

Tonawanda Creek about 6 fest.




ANOGTHER GREAT FLUOOD The greatest fluod In recent years occurred

during Marzh and April 1960, Althuugh other flood stages such as
these whica occurrind in 1940 have exceeded the 1960 flood at some
locaticns along lower Tonawanda Creek, the 1960 flood is still
generally considered to be the most damaging flood because of its
long duration and current davelopment. Due to the length of dura-~
tion above flood stage during the 1960 flocd, Tonawanda Creek over-
flew into the Ransom - Black Creek basin and the Mud Creek basin
causad record known stages and damsges. However, due to the fact
the dam in Tona.anda was romoved in 1918 and the Erie Barge Canal
improved, this flood caused only minor d¢mage dounstream cof **-2
Erie Barge Canal - Tonawanda Creek junction at mile 1l.2. There

is no doubt that if the Tonawanda dam was in existence 1t the

time of the 1960 flood, catastrophic conditions would have resulted
from that flood.

OTHER HISTORICAL FLOODS Severe floods cccurred alsc in the Spring
of 1889, 1893, 1894, 1396, 1902 and 1916. The summer floods of 1902

and 1903 were most disastrous to agricultural interecsts because thev

cecurred just before the harvest season.

* * *

JTHER LARGE FLOODS The following dates have been recorded by news-

paper articles and Courps of Engineer files as causing high uwater and
dumage ts the lower Tonawanda Creek basin within recent years: March
1936, April 1940, March 1942, February 1954, December 1954-January
1955, March 19%5, March 1956, January 1957 and January 1959,

- » *

KNOWN FLOOD STAGES floods which have been recorded as the maximum,

or near maximum of record upstream af the study area, have not

neceasarily been the maximum flonds of record on Tonawanda Creek

within the area covered by this report. This situation is due
3

-
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principally to the size of the Tonawanda basin, and the fact that
flood flows are greatly modified in the lower reachas by the abundant
overbank storage provided by the wide flat flood plain.

* * *

INTERMEDIATE REGIONAL FLOOD The Intermediate Regional Floods for

Tonawanda, lower Ransom, Black and Mud Creeks are floods that have an

average frequency of occurrence in the order of once in 100 years.
They are determined from an analysis of past floods and indicate the
Intermediate Regional Flood along Tonawanda Creek to be from 1 to 2
feaet higher than the 1960 flood. The Intermediate Regional Flood
along lower Ransom and Black Creeks is estimated to be sbout 0.5 to
1,5 fest higher than the 1960 flcod. On Mud Creek the Intermediate
Regional Flood is estimated to be about 0.4 to 1.0 foot higher than
the 1960 flood.

STANDARD PROJECT FLOOD The Standard Project Flood is a flood produced

by the most severe combination of meteorological and hydrological

conditions that are considered reasonably characteristic of the
drainage basin under study. Hydrological determinations indicate that
a flood of this magnitude could occur on Tonawanda Creek and in the
city of Tonmawanda would be about B feaet higher than the 1960 flood,
and at the upper end of the study area near Hopkins Road, approxi-
mately 2 feet higher than the 1960 flood. The Standard Project Flood
in the Ransom - Black Creek reach could vary from about 6 faet above
the 1960 flood at the confluence of Ransom and Tonawanda Creeks to
less than 1 foot at Goodrich Road near mile 8,8, The Standard
Project Flood in the Mud Creek reach could vary from approximately

54 feet above the 1960 flood at Minnick Road near mile 2.4 to approxi-
mately 2 feet higher than the 1960 flood near Lewiston and Ditch Roads
at mile 16.8.
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FLOOD DAMAGES The recurrvence of major known floods such as the 1865,

1904 and 1960 floods wuuld cuuse substantial flood damages. It is

estimated that over a pericd of years the avcrage damage per year along
buth banks of Tanawanda (reek from mile 12,8 to mile 38.9 is $33,700 for
crop damage and $101,700 for all.other types of dameage such as residential,
commercial, public, highui:ay and non-crop damage related to agriculture.
The average annual damage for lower Ransom and Black Creeks is estimated
to be $10,200 for crop dumage and $45,500 for residential, commercial,
public, highway and agricultural non-crop damage., Ths average annual .
damage for Mud Creek is cstimated to be $4,400 for crop damage and l
$20,700 for residential, commercial, public, highway and agricultural

non-crop damage. This amounts to a total of $216,200 average annual
damage for existing conditions at January 1967 price levels. An
cccurrence of the Intermediate Regional Flood or Standard Project Flood
would cause extensive damage because of their wider extent, greater
depth, higher velocity and the ever increasing development within tha
flood plain.

MAIN FLOOD SEASON The larger floouds in the Tonawanda Creek watershed

have often been caused by melting snow with moderate amounts of
rainfall., Although damaging floods hava occurred at all times of the
year, almost all ingstances of major flooding have occurred in the late
winter or early spring., Relatively few damaging floods have been
produced by precipitation alone. This i3 due to the orientation of
the watershed with respect to the usual direction of travel of frontal
systemé in this area. Tonawanda Creek below Batavia, as well as
Ransom, Black and Mud Creeks, flow generally westward. Since the
frontal systems normally travel from west to east, the peak runoff

in the lower reaches occurs too early to be qreatly reinforced by

the peak runoff from the upper basin.
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VELOCITIES OF WATER During high water periods channel velocities

vary from 5.5 feet per second at Robinson Street near mile 3.7 to in
excess of 10 feat per second at the Hopkins Road bridge. Velocities
of flows over Goodrich Road in the Wolcottsburg area have been
observed to be over 2 feet per second with a depth of less than 1 foot.
During an Intermediate Regional Fload or a Standard Project Floond,
velocities could be dangerous to life and property. Velocities
greater than 3 feet per second combined with depths of 3 feet or

greater ere generally considered hazardous.

*  J *

HAZARDOUS CONDITIONS The larger floods have caused hazards to local

residents in many ways. Flood waters which overtop roads can cause
hazardous driving conditions for anyone attempting to drive through
the inundated areas. Due to the long duration of flooding, health
problems often develop when septic tanks, and wells used for water
supply systems become affected. The danger from underesiimating the
velocity and depth of flood waters by unsuspecting children is an age

old problem confronting residents within the flooded arsas.

* L 4 *

FLOOD DAMAGE PREVENTION MEASURES There ars no existing or authorized
flood control projects within the study area. The Buffalo District,

Corps of tngineers is presently preparing a report to determina the
feasibility of possible flood control measures within the Tonawanda
Creek basin. Considered plans of improvement include channel improve-
ments or retardation of flood waters by means of retention pools or
possibly a reservoir. At the present time, with the exception of

the town of Royalton in Niagara County, none of the communities have

flood plain requlations,




FUTURE FLOOD HEIGHTS Estimated flood crasts that would be reached if
either the Intermediate Regional Flood or the Standard Project Flood

occurred in the study aresa are shown in table 1. The table gives a

comparison of the Intermediate Regional Flood ano the Standard Project
Flond aginst the March - April 1960 flood, which is the highest flood

in recent years. These data ore jrepared for the two U.S. Geolcgical

Survey gaging stations at Alabama and Rapids, New York so that future

flonds can more easily bs compared with the past flood records shown in

table B on page 43 and table 10 oan page 48.

TABLE 1
RELATIVE FLCOD HEIGHTS

Mile Estimated Above
above Peak 1960
Location Meuth Flood Discharge Flood
cfs feet
U.5.6.5. Gage at 41.5 March - April 1960 7,980 0
Alabama, New York
Intarmediate Regional 11,500 1.0
Standard Frcject 35,200 1.7
U.5.G.5. Gage at 18.7 March 1960 6,280 (1) O
Rapids, New York 10,600 (2)
Intermediate Regional 13,500 (2) 1.5
Standard Project 50,000 (2) 2.7

(1) Discharge past gage within channel

(2) Includes Tonawanda Creek overflow which bypasses the gags
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GENERAL CONDITIONS AND PAST FLOODS

GENERAL

This saction of the report is a history nf floads on Tonawanda
Creek and its affected tributaries, Ransom Cresk and Black Cresk, in
Erie County and Mud Creek in Niagara County, New York. The study area
covers the lower 41.5 creek miles of Tonawanda Cresk, Starting at the
upper end of the study area, on the left or south bank, Tonawanda Cruek
flows along Erie County, including the Tonawande Indian Reservation, the
towns of Newstead, Clarenca, Amherst, Tonawanda and the city of Tonawanda
where it joins the Niagara River. On the right or north bank, Tonawanda
Creek flows along Niagara County, including the Tonawanda Indian Reserva-
tion, the towns of Royalton, Lockport, Pendleton, Wheatfinld and tha city
of North Tonawanda where it joins the Niagara River. The lower 40,8 creek
miles of Tonawanda Creck sarves as the border becween Erie and Niagara
Counties. The portion of Ransom Creek studied extends: from its mauth,
which is at mile 9.8 on Tonawanda Creek, upstream to its confluence with
Black Creek, a distance cof 3.8 crcek miles and all within the town of
Amherst. The investigution on Black Creek covers its entire length,
starting at its mouth un the right bank of Ransom Creek in the tcwn cf
Amherst, and extends upstream to its headwaters in the town of Clarence.
The investigation on Mud Creek extends from its mouth, which is at mils
13.0 on Tonawanda Creek, upstream to the old Lewiston Road bridqge, a
distance of 16.85 cresk miles. Mud Cresk flows thraugh the towns of
Pendletcn, Lockport and Royalton in Niagara County, Plate 1 and platss
S through 7 of this report show the gsographical orisntation of Tonav anda
Lreek and its affected tributaries.

Tonawanda Creek flows generzlly from east to west {n the reach
covered by this report. Black Creek and the lower portion of Ransom Creek
alao flow qenerally westward to their confluence with Tonawanda Creek
from the left bank. Mud Creek flows in a westerly direction toward its

confluence with Tonawanda Creek from the right bank.

8
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The principal flood problem areas in the lower Tonawinda basin are
located between the Tonawanda Indian Reservation near mile 41.5% and the
mouth of Ransom Creek near mile 9.8, Fflooding is caused by vvirflow from
the narrow, winding, obstructed channel of the main stresam and cumplicated
by overflow into similar channels of Mud Creek, Black Creek and ths lower

portion of Ransom Creek.

Since the lower 11.2 miles of Tonawanda Creek west of Pendleton form
part of the New York State Barge Canal and have a navigable depth of

12 feet, little damage is caused by floods which are of a magnitude

not greater than the 1960 flooc. However, floods such as the Standard
Project would cause an extremely large amount of flooding in an ares which
has not been flooded since the 1904 flood, which occurred before the N.Y.S.
Barge Canal was improved. Even though the Intermediate Regional Flood and
the Standard Project Flood are rare in occurrence they should be considered

and weighad when planning new developments.

The first continuuus record of stages on Tonawanda Creek began in
1922 at Hopkins Road, Alabama, New York, near mile 41.5, by the New York
State Department of Public Works by means of a staff gage. The U.S.
Ceological Survey has been compiling stream data at this locatfon since
October 1955. The U.S. Geological Survey also maintained an automatic
recording gage at Goodrich Rcad, Rapids, New York, near mile 18.7 from
August 1955 to September 1965, The majority of information on past and
future floods given in this report is based on the significant stream

flow and stage data compiled at the Alabama and Rapids gage locations.

A search of the flood history on Tonawanda Creek has indicated
frequent and extensive damege in the past and indicates demage will
continue to increase because of increased development within the flood
plain. Much of the flood data given in this report are based on racon-
naissance made during or shortly after high water periods and on two
surveys by the Corps of Engineers which were conducted to determine
damages within most of the study area. In 1954 a thorough damage

survey was carried out on the predominantly agricultural areas along
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Tonawanda Creek between Hopkins Road, Alabama, N.Y., and the mouth of
Ransom Creek. In 1962 this survey was updatad by an examinatfon of the
additional development and changas in land use that had taken place since
the 1954 survey. During these surveys local residents were interviewed
and information was gathered pertaining to water elevations for various
floods, damage suffered in the past and damage that could be expected
during s recurrence of past floods or potential floods of greater magni-
tude. Through these field investigations an accurate profile for the
largest recent flood, that of March ~ April 1950, has been developed for
Tonawanda Creek, lower Ransom Creek, Black Creek and Mud Creek. A
sparch was made of newspaper files, historical documents, gage records
and othsr miscellansous sources enabling @ history of known floods to

be developed for the study area dating bsck to 1865.

Because ms jor floods along lower Ransom Creek, Black Creek and
Mud Creek are directly affscted by overflow of Tonawanda Creek, the

flood history of the four streams 1s presented concurrently.

Sattlement
Large scale settliement in the area of New York State occupied by
the Lake Erie-Niagara River Drainmage Basin was delayed until after 1797
by the presence of the Seneca Indians, who wers the last hold-outs of
the once powerful Iroquois Confederacy. By 1797 all basin land had been
purchased except for a few small arsas which the Senecas held for them-
selves. The Holland Land Company acquired lands in the basin and began
land sales in 1801, The manager of the Holland Land Company laid out the
basic system of roads and founded many towns including Buffalo. ODespite
the military activities along the Niagara Frontier during the war of
1812, the population of the Holland Project grew rapidly and had reached
about 100,000 persons by 1821, most of which were in the Lake Erie -

Niagara DOrainage Basin.




The Erie Canal was apencd to Buffalo in 1825 and the subsequent
devalopmant of the northwestern portion of the basin was rapid. Buffalo
became the great port of transfer for immigrants and manufactured goods

from canal barge to lake vessel and of grain and other bulky producse

from lake vassel to canal barge. By 1850, when the railroad reached the
lake shore, Buffalo and {ts surroundings were well on the way to becoming
a leading industrial arsa. During the subsequent period of industrial ?
growth, general farming practices aave way to more specialized activities

such as truck gardening, fruit growing and dairying.

On April 2, 1821, an act of the Legislature divided Niagara County
and established the boundaries of the present Erie County. The geograph-
ical boundaries of townships within E€rie County have not changed since
1857. The following is a list of the formation dates of political sub- |
divisions within the Erie County study area. i

a. City of Tonawanda - Incorporated in 13903.

b. Town of Tomawanda - Formed from Buffalo April 16, 1836

c. Town of Amherst - Formed from Buffalo April 10, 1818, which
includad part of Cheektowaga at that time.

d. Town of Clarence - Formed from Willink (now Aureora) March 11,
1808, At that time Clarence included Buffalo, which was taken off in 1810,
Alden taken off in 1823 and Lancaster taken off in 1833.

e. Town of Nexstead - Formed from Town of Batavia as Town of

Erie April 11, 1804; changed name April 18, 1831,

On March 11, 1808 Niagara County was formed from Cenesee County lands,
The fFollowing is a list of the formation dates of political subdivisions
within the Niagara County arca.
a. City of North Tonmawanda - Incorporated in 1897.
‘ b. Town of Wheatfield - Formed from Town of Niagara May 20, 1836.
F‘ c. Town of Pendleton - Formed from Town of Niagara April 16, 1827.
d. Town of Lockport - Formed from west part of Royalton and east

part of Cambria February 2, 1824,

e. Town of Royalton - Formed from south part of Hartland

April 15, 1817,
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Populetion
The U.5. Bureau of Census figures for 195€ show the population of

the city of Buffalo has decreased from 532,759 in April 19€0 to 481,453
in April of 1966, a drop of 9.6 percent in six years. Ouring the same
period, Erie County's population has increased to 1,087,183, showing a
rise in some suburbs up to 34,8 percent. This trend of population
moving from Buffalo to the Suburbs started early in the 1950's and is
expected tc continue.

The U.3. Bureau of Census figures for 1967 show the population of
Niagara County has dropped 3.6 percent in the last seven years, These
figures show that the populations of the cities of Niagara falls and
Lockport have decreased while the city of North Tonawanda and all the
towns draining into Tonawanda Creek have increased. This further

indicates the trend of suburban living and increased development within

the flood plains. Ffigure 1 exemplifies the population trends for Erie
and Niagara Counties and the city of Buffalo from 1900 to the present,

Fetween the period of 1920 and 1966 the population within Erie 3
County for the area draining into Tonawanda Creek bas increased from ]

approximately 9,235 to approximately 58,117, representing an ircrease

of 629.3 percent for the 46-year period. for the period between 1920
and 1967 the population within Niagara County for the area draining
into Tonawanda Creek has increased from approximately 8,883 to
approximately 24,119. This is equal to an increase of 271.5 percent
for the 47-year period. The total for the portions of both counties

in the Tonawanda Creek basin has increased from approximately 18,118P [
ir 1920 to approximately B2,236 in 1967, representing an increase of
453,9 percent. Table 2 shows the increase of population for each
community within the flood plain for the period 1920 thru 1956 in
Erie County and 1920 thru 1967 in Niagara County.




The net result c¢f the population trends within Erie and Niagara
Counties shows a definite directinn of increased development within the
flood plain. This type of develupment will lead tu future problems for
its inhabitants due to increased overland flow and building in areas
already flonded. Water surface elevations caused by stream encroach-
ment will also increase unless proper Flond Plain Management is

instituted and enfarced as soan as possible.

Flood Camage Prevention Measures

The U.5. Army Corps cf Engineers submitted a report to Congress
pertaining to possible flood centrol measures for Tonawanda Creek and

its tributaries on 7 February 1947. The repcrt was subseguently pube

lished as Senate Document No, 46, 80th Congress, lst Session and was
the basis of authorization of tha sxisting flood control project at
Batavia, New York, The report was unfavorable with respect to flood

protection improvements at other lccations within the study area.

At the present tims the Buffalo District, Ccrps of £ngineers is
engaged in a study entitled "Rsview of Reports For Flood Control And
Allied Pyrposes On Tonawanda Cresk And Tributaries, New York." Possible
flood control measures bzing ccnsidered are channel improvements, levees,
retention pools and a reservoir site. The results pertaining to justi-
fication of these plans of improvement along with recommendations are
expected to be submitted to Congress early in 1968, Because justifica-

tion for improvements [s unknown at the present time and actual construc-

tion of flcod preventative measurss, if found to be feasible, would take !
several years, it is reccmmended local communities immediately develop

and enforce flcod plain regulaticns. It shaould be undarstood that flood

control projects can not provide complete protection. They protect only

against flooding up to the frequency faund to be the most economically

Justified, which is the basis for desfign.
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Existing Requlations

Present regulations for communities within the study area, with the
exception of the town of Royalton in Niagara County do not have specific
provisions to regulate building within the flood plain, or regulate the
use of land with respect to flood risk, although development within

known flooded areas is usuelly discouraged by local governments.

Under Section IV E of the Clarence Subdivision Regulations it is
stated, "Flooding: Land subject to flooding shall not be platted for
residential occupancy nor for such other uses as may increase the danger

to life or property or aggravate the flood hazard,"

The following is taken from the 1962 Zoning Ordinance for the town
of Royalton:

"Section 37. Requlations Applying to the Flood Plain Use District
The following requlations shall apply to the X District:

(a) The provisions of Section 33 (Regulations applying
to residential use districts) shall apply to the Flood Plain
Use District except as may be provided otherwise in this
section,

(b) (1) Buildings, structures or parts thereof erected,
placed or otherwise located and used as places of habitation
for humans shall be erected, placed or ctherwise located so
that the surface level of the first or principal floor of such
bulldings or structures shall be at least one foot above the
surface level of the flood waters which inundated the area in
Marck 1960,

{2) For the purp:ses of this section the surface
level of the flood waterswhich inundated the area in March,
1960 is five hundred ninsty-one (591) feet above sea level,
Said elsvation abuve sea lavel baing as shcwn on topographic
maps published by the United States Geological Survey. A
copy of said topographic map being on file in the office of
the Town Clerk.,"

The X District (Flood Plain Use District) is specifically described on
page 8 of the Royalton Zoning Ordinance. It roughly includes the
Riddle Road area betwesn Bowen and Moyer Roads near mile 7.3 of Mud
Creek and the Tonawanda Creek Road sres {n the vicinity of Riddle Road

17
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near mile 21.0 of Tonawanda Creek. The requirement that first tlonr
slevations of future developmant within the X District be one foot
above the 1960 flood provides for flood elevations equivalent to the
Intermediate Regional flood or the 100-year flood.

Although zoning regulations have been in effect for the communities
within this study area for a number of years, there are no provisions
which raqulate the use of land with respect to flood risk, except as
stated above. However, the State of New York enabling statutes which
permit city zoning, specify in Chapter 21, Article 2-A, Section 24,

that "such regulations shall be désignated to secure safety from fire,

floods and other dangers, and to promote the public health and welfare....”

The State of New York Town Law, Section 263, states "Quch requlations
shall be made in accordance with comprehensive pliun and designed to
lessen congestion in the streets to secure safety f-om fire, floods,
panic and other dangers to promote health and general welfars...." Also,
Section 277 concerning planning boards and official maps, states that
“land shown on such plats shall be of such a character that it can be
usad safely for building purposes without danger to health or peril

from fire, flood or other menacs."

The 1965 Legislature of New York State passsd amendments adding
Part II1A, Use andProtuction of Waters, to Article S of the Conservation
Law. Although Part IIIA is not meant to requlate the flood plain, it
does help prevent encroachment of streams, thereby kelping to reduce
future flood damages. Part IIIA states, in part, that noc person or
public corporation shall change, modify or disturb the course, channel
or bed of any strsam or shall grect, reconstruct or repair any dam or
impoundment structure without a permit from the Water Resources Commis-
sion., The emendments became effective on 1 January 1966. The full
text of the Act can be found in Chapter 955 Sections 429 a - g of the
Laws of New York Stata - 1965
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flood Warning and Forecasting Services

Lower Tonawanda Cresk and its tributaries are locatad within the
offective range of the Weather Surveillance Radar operating continuously
at the U.S. Wesather Bureau, Buffalo Airport Station. This equipment
orovides for the early detection and plotting of heavy precipitation
and makes possible immaediate radio and television broadcasts of infor-
matfion concerning the predicted path and amount of rainfall from the

storm,

At the present time not all communities within this study area bhave
a definite plan for flood fighting and/or evacuation. Due to the relatively
large area of the Tonawanda Creek basin, residents within Erie and Niagara
Counties usually can be alerted to a possible flood situation by means
of notification of flooding in areas upstream such as Batavia, Alexander
and Attica,

Observations made through coordination of communities upstream of
the study area along with observations made at existing and proposed gage
locations within the study area would provide an indication of the timing

‘and relative severity of a flooding situation,

Excellent abservation points alaong Tonawanda Creek would be 2t the
following existing gagu locations: Attica, Batavia, Alabama, Rapids and
Tonawanda near mile 2.6, It is suggested that reference points also be
established at the Route 93 bridge near mile 34.3 and Campbell Boulevard
near mile B,71, Surveillance of the existing Erie County Department of
Public Works staff guge located on Dann Road over Black Creek near mile

4,8 {s also suggested.

Thess observations will provide flood warning to residents within
the affected area. Although the anticipated flood may be of moderate
proportions, forewarning permits public utilities, highway departments
and property owners to sat up warning and detours and to reduce flood

damage as much as possible.




A survey of the communities within the study ares.s -howed that nr
formal flood warning program exists. However, surveiiiance >f Tonawand-
Creek and its tributaries is maintained by Highway Departments, local

Police Departments and State and County law enforcement agenciaes.

The Stresm and Ita Villey
TONAWANDA CREEK -~ Tonawanda Creek is the largest tributary of the

Nisgara River, jolning it about 13 miles from Lake Erie, and draining an
area of about 648 square miles in Erie, Niagara, Orleans, Cenesee and
Wyoming Counties in western New York. It rises in the highlands of
Wyoming County near North Java at an elevation of about 1,900 feet above
mean ses lgvel and flows gensrally northward between steep hills through
Varysburg and Attica to Alexander, whence it meanders through flat land
to Batavis at an elevation of about 890 feet; thence it turns abruptly
woestward flowing to Indjan Falls,. where it drops 160 feet over a length
of approximately 1 nile, and then flowa northerly to the Tonawanda Indiar
Rasarvation, from this point {t forms the boundary batween Niagara And
Eries Counties, meandesring generally westerly to confluence with the
Niagara River at elevation 564, The lower 11.2 miles west of Pendletnn
form part of the New York State Barge Canal and have a navigable depth
of 12 feet. The watershed i{s roughly L-shaped. with the broader and
longar stem of the L extending east-southeast from the Niagara River to
Batavia, New York and the smaller lobe extending therefrom at about a
right angle to tha south-southwest. The larger stem is about 40 miles
long and 15 miles wide; the smaller, about 1l miles long and 7 miles

wide.

Within this rcughly L-shaped watershed lonawanda Croek pursues 3
very meandering course, aspecially that section of the Cremk upstreoam of
the New York State Barge Canal, 1t achieves a total length of 109 mile=
in a basin roughly 60 miles long, Plate 1 shows the watershed nnd r~tream

drainage system for the antire Tonswanda Creek basin.




RANSOM AND BLACK CREEKS - Ransum [reek risns about 1 1/2 miles east
of Clarence and flows generally northwssterly about 16 1/2 miles to the
canalized section of Tonawanda Creek, about 2 miles bulow Pendleton,
Black Creek, a tributary, rises about 1 1/2 miles north of Clarence
Center and flows north, west and southwest to join Ransom Creek 3.8 miles

above Tonawanda Creek.

MUD CREEK - Mud Creek is the principsl tributary of Tonawanda Creek
on the northerly side of the basin. It rises near the Niagara-Orleans
County border and flows generally west-southwesterly about 18 miles to

Tonawanda erek, 1 1/2 miles east of Pendleton.

Pertinent drainage arsas of Tonawanda Cresk and its tributarias

are given in table 3.

NIAGARA RIVER TO PENDLETON - Tonawanda Cresk fromvits mouth to the
Junction of the New York State Barge Canal, a distiance of 11.2 miles,
has a navigable depth of 12 feet, a navigable width of 75 feet and a
total width of approximately 200 feet. The channel slopes in this reach

are very flat.

Water levels in the canalized section of Tonawanda Creek depend
chiefly on the stages of the Niagara River at Tonawanda, which are
affected by wind and barometric conditions over the river and Lake Erie.
During the navigation season of April to December approximately 1,100 cfs
are diverted from the Niagara River eastly via Tonawanda Creek to the
Barge Canal in addition to the flow from Tonawanda Creek.

This water is necessary for operation of locks and maintenance of
pool levels east of Lockport. DODuring the non-navigation seasson & gate
is closed on the Barge Canal at Pendleton which allows ell flows to go
downstream toward the Niagara River. Because most flooding occurs
during the winter months and early spring or the non-navigation season,

flood waters are not affected by Barge Canal operation.

Since the removal of the dam in the city of Tonawends in 1918,
elong with modernizetion of the Barge Canal, this reach has been rel-

atively free of overbank flooding. During the 1960 flood, which was

21




TABLE 3

DRAINAGE AREAS WITHIN THE TONAWANDA CREEK BASIN

Tonuwanda Creek Distance above Drainage Area
Niasgara River, above Locality,
miles square miles
Source 109.3 0
Varysburg 97,1 48
Attica E7.1 81
Alexander 83.5 98
Little Tonawanda Cr. junction 72.8 151
Batavia, dam 67.7 174
Bushville (Route 5 bridge) 63.2 182
tast Pembroke, dam 59,2 200
Indian Falls and Rapids 52.0 220
Hopkins Road at Alabama 41,5 230
Ledga Cresk junction 33.0 317
Beerian Creek junction 23.3 356
Goodrir:h Road at Rapids 18.7 358 1
Mud Creek junction 13.0 414 %
New York State Barge 11.2 g
Canal - Pendleton ﬁ
’ Ransom Creek junction 9.8 S00 1
Bull Craeek junction 4.8 537 i
Ellicott Creask junction 0,3 647 B
Niagara River junction 0.0 648 |

Ransom Creek
Source 26,5 0

Tonawanda Creek junction 9.8 €0

Black Creek

Source 22,2 0
Ransonm Cresk junction 13.6 13
Mud Creek

Source 31.0 0

Tonawanda Creek junction 13.0 51




the highest on the lower Tonawanda Creek in recent years, only minor
damages were exparienced by property owners. Moat of the losses were

to boathouses and docks along the creek.

PENDLETON TO TONAWANDA INDIAN RESERVATION - Tonawanda Creek from i{ts
Junction with the New York State Barge Canal at Pendleton to the Tonawanda
Indian Reservation is s straighteline distance of 12 miles. The channel
distance for the same reach of Tonawanda Creek is 27 miles long and
has very flat slopes. The surrounding area is s featureless plain fnto
which the mainstream has cut a channel averaging 10 to 15 feet deep
and 80 feet wide at the bottom. The channel is partly overgrown at
many points by brush and trees as shown in figures 2 and 3 on page 26
Tributaries on both sides follow shallow, winding, overgrown channels
nearly parallel to the main stream, Divides betwsen streams are low
and poorly defined. The area is agricultural with scattered summer and
suburban residences along the main stream, Highways and buildings ars
above the general ground level and are less frequently affectad by flood.
Ouring periods of high flow, the flccd areas of T~ wwands Crask and some
of {ts tributaries merge and water may flow acrnss divides in either
direction to egqualize flood levels, making it difficult to measure dis-
charges accurately, Peak flows are reduced bty storage in flooded ereas.
Once flooding is started, it may be several veeks befcre small channels
and poor local drainage can remove the water, The avercge area flooded
annually in the reach from Pendleton to the Tonawanda Indian Reservation
18 about 10,000 acres, A large portion of the flood losscs in the past
resulted from difficulties and delays in planting, The late planting
season restricts the type of crops which can be greown and interfercs
with crop rotation patterns. Table 4 shows that the amount of land in
farms and crops harvasted for towns in the vicinity of the study areas
has dropped whilo the population as shown in table 2 has increased.

This indicates that principal flood losses will continue to shift from
agricultural toresidenti{al, commercial, traffic delays and generally urban

rather than rurel damages.
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The channel width of Ransom Creek within this study area varies
from approximately 60 feet wide near its mouth to 25 fest wide, with
some locations having a width of only 10 feet as shown in fiqures 4
and S on page 27. The Black Creek channel {s approximately 15 faet
wide, although the channel is wider under most bridges. The channel
of Mud Creek varies from approximately 40 feet wide near the lower !
end to as narrow as 15 feet wide near the upper end. In most cases

the channel i{s wider under the bridges.

Flooding in the study are» is relatively snallow even for in-
frequent floods so that develooment can readily be raised above the /
past and probable future flood levels. Elevations for safe develop- ’
ment within the flood plain may be determined from profile plates 8
through 11,

Development in the Flood Plain i

Plate 4 shows the esxtent of overbank flooding caused by 4
Tonawanda Creek, both in £rie and Niagara Counties. It also is an
index map of the three plates that show the flooded areas of
Tonawanda, Black, lower Ransom and Mud Creeks. Plates S5, 6 and 7,
prepared from the latest available U.S5, Geological Survey quadrangle
maps, show the flood plain for the reach covered by this study. Even
though tha scopa of this report does naot include Ellicontt Creek,
plate 5 shows a portion of the Ellicott Cresk basin which would be

affected during an occurrence of the Standard Project Flood in this

area. A separate flood plain report for Ellicott Creek is presently
being preparsd and will bs completed at the end of 1967,

Tonawanda Creek flows between the cities of Tonawanda and North
Tonawanda which have a combined population of approximately 57,700.
In this reach development along the banks of Tonawanda Creek is

primarily confined to boat houses, both private and commercial, and
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fFigure 2. Example of partly overgrown channel
as shown along Kelkenberg Road near mile 24.4.
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Figure 3. A view of Tonmawanda Creek just
upstream of the Block Church Road bridge at
mile 28.25 shows trees and brush in channel
during a medium-high flow.
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Fiqure 4. View of the Ransom Creek channel
looking upstream from the New Road bridge at
mile 3.0-

figure 5. View of the Ransom Creek channel
just downstream of the New Road bridge at mile 3.0.
Note the large variance in channel width within
the same area. In order for channel improvements
to be effective they should be extended to the
mouth.
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a scatturing of residuntial homes. Upstream from the city of
Tonawanda to the confluence of the Barge Canal, much of the area is
developed for recreational use such as parks, public boat marinas and
golf courses us shown in fiqures 6 and 7 on page 30. Although the
flood of 1904 caused a great deal of damage due to the former dam in
Tonawanda, little damage has been suffered by individuals in this
area since. An occurrance of the Standard Project Flood would cause

wide spread flooding in this entire reach.

Development batween the Tonawanda Creek - Barge Canal confluence
and Rapids, New York is a combination of agricultural and residential.
Damage from the 1960 flood was minor, but ths Intermediate Regional
Flood would cause a much larger amount of agricultural damage and an
increase in residential loss. An occurrence of the Standard Project
Flood in this reach would cause a large area to be flooded, affecting
virtually all property from Tonawanda Creek south to the Ransom Creek -
Black Creek basin.

The Tonawanda Creek reach between Rapids, New York and the Erie-
Niagara and Genesee County line is devoted primarily to agricultursl
uses, with some new individual residential units being constructed
throughout the area, The 1960 flood caused more widespread flooding and
damags in this reach than in any other area along Tonawands Creek within
the study area., It is estimated that the Intermediate Reqional Flood
would cause flooding to be over one foot desper and the Standard Project
Flood over two feet desper than the 1960 flood in this reach. Although
these possible future floods would not cause flooding in great depth,

they would cover a large area dus to the relatively flat terrain.

The developmant along Ransom Creek, from its mouth to the confluence
of Black Cresk, is rapidly changing from an agricultural to a residentisl

ares., Most new construction is of individual homes rather thsn large

sub-divisions. Some homes in the area are built up above the flood

-
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plain as shown in figures 8 and 9 on page 31, while cthers are built
leval with the existing tecrain. The 1960 flood caused much damage and
many rasidential units were affected. The Intermediate Regional Flood
and the Standard Project Flcod would cause serious conditions in this
reach, especially near the mouth of Ransom Creek where the Standard
Project Flood wculd be approximately six feet higher than the 1960

flood. This is dus to backwater from Tonawanda Creek,

Development within the Black Cresk basin is still primarily agricul-
tural, although an increase in individual residential units is evident.
The largest concentration of flood damage is in the hamlet of Wolcottsburg
near mile 8.8, ‘

The majority of development In the Mud Creek basin is agricultural,
with a scattering of farm homes, farm buildings and individual residen-
tial units throughout tha area. The only exceptions are a large trailar
court consisting of about 75 trailers, located on the left bank of Mud
Creek, just upstream of Minnick Road near mile 2.5. An occurrsnce of the
Standard Project Flood would affect only a few of the trailers as shown
in figure 46 because most of them are located on higher ground. The
other exception is the hamlat of Wolcottsville near mile 15.3, where 2
number of residential units and a few public and commercial buildings
are locatad. Upstream of Ditch Road, just above the study area, the
flood plainhas been incorporated into the "Tonawanda Game Management
Area," operated by the New York State Conservation Department. This
is an excellent example of developing poorly drained and very frequently
“looded areas into low damage recreational land use within the flood

olain.

As future development occurs there are factors which can affaect
flood flows and stages in the flood plain area, Increased development
and population result in increased and faster runoff from roofs,

parking lots, roadside ditches and storm sewers., Road bridges and
29 3
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Figure 6. This example of low damage
development within the flood plain is located at
the Ellicott Island Park near mile 3.3 along
Tonawanda Creek.

Figure 7. Another type of low damage
development within the flood plain is shown in
this photograph of the Creekside Golf Course
along Tonawanda Creek near mile 5.2.
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figure 8. Example of construction on natural
ground, but wisely protected even against the
Standard Project Flood by placing fill around
home. Residence is locatsd on Smith Road along
Ransom Creek nzar mile 2.5.

Figure 9. Another example of good construction
within the flood plain is shown by this home which
was built entirely upon fill., Although the ground
around this home would be flooded, the structure
is high enough to be protected even against the
Standard Project Flood. It is located on Rapids
Road near mile 23.0 along Tomawanda Creek.
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cragkside fills can, unless regulated, cause restrictions under condi-
tions of high flow. If there is no compensating improvement in the
carrying capacity of the naturai channel, an increase in development can
result in increased discharges and flood elevations in the flood plain
area. Since the flood plain is largely undeveloper!, the purpose of

this report is to identify the flood plain as shown on plates 5 through
7 and the frequency of flood stages so that future development can

make the most effective use of the areawithout increasing present

damages.

Bridges Acrosg the Streams

Tonawanda Creek - Three railroad and fifteen highway bridges
craoss Tonawanda Creek in the reach covered by this study. Table S
lists pertinent elevations for these structures and shows their relation
to the crest ofthe March - April 1960 flood and the Standard Project
Flood. Figures 10 and 11 on pages 38 show the Main Street bridge in the
city of Tonawanda ani the foot Road bridge near mile 37.7 which are

considered to be typical of bridges over Tonawanda Creek,

Ransom Creek and Black Creek - Fifteen vehicular bridges cross
lower Ransom and Black Creeks within the study area. Pertinent elevations
for these structures and their relation to thu crest of t.e March -
April 1960 flood and the Standard Project Flood are listed in tauble 6.
Plate 10 shows that the March - April 1960 flood waters wsre above
the low steel of all fifteen bridges and over the fl..r eievation of
most, The Standard Project Flood would put flood water over every
bridge floor, with depths up to four and one-half feat. Although
these béidges are overtopped by flood waters, they are generally larger
in size than the adjacent channel cross sections. Figures 12 and 13 on
page 39 show the extreme difference in bridge openings along Ransom
Creek and Black Creek, Bridges within the study area are not considered
to be overly constrictive because of the low elevations of the adjacent

roads which allow large amaunts of overbank flow.



Mud Cresk - Thirteen vehicular bridges cross Mud Creek in the reach
covered by this study., Table 7 gives pertinent elevations for these
structures and shows their relation to the crest of the March - April 196U
flood and the Standard Project Flood. Plate 11 shows that an occurrence
of the Standard Project Flood would cause flond waters to overtop almost
all of the bridges over Mud Creek. Figure 14 on page 40 shows the new
Rapids Road bridge near mile 3.8, completed in 1966, the waterway opening

has a clear span of approximately 56 feet, some 8 feet wider than the old

3-span bridga. Figure 15 on page 40 shows the bridge at the old saction

of Lswiston Road over Mud Creek near mile 16.85 at the upper end of the
study. The channel downstream of this bridge is badly ovaergrown with |
brush, Generally, the bridge openings are larger than the width of the

channel. r

Bridge tables S through 7 along with the profiles on plates 8 through
11 should be used as a guide for all future construction of new bridges or
alterations to existing bridges along streams within the study area.
This will assure sgainst large in¢reases in elevation or head loss caused by

ingufficient bridge waterway openings.

Obstructions to Flcod Flow i

Tonavanda Cresk - The effect of obstructions to flood flow due to
bridges aca shown on plates 8 and 9, from Tonawanda ta Pendleton, the
canalized saction of the creek, and from Pendleton to Rapids, the creck
channel 1is in fairly good conditions, free from serious obstructions to |
flow. Upstream of Rapids, to Hopkins Road, the creek channal has many
bends, an irregular section, and is obstructed by brush and trees growing
on the banks and extending into the stream. The channel section is in-
sufficient to prevent overflow at many places during spring and summer
floods.
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Obstruction to the channel of Tonawanda Creek due to bank slides
is not uncommon., Figure 16 on page 41 shows the result of two slides
which occurred a few days apart in May 1956. The slides took place on
the left bank, about one half mile upstream from the New Road bridge
crossing near mile 11.5. Thse slides completely destroyed approximately
500 feet of Tonawanda Creek Road. Before repairs were made to the road
and the channsl cleared the cross sectional area of the channel was
reduced by 25% to S0% for half bankfull stages,

Figure 17 on pags 41 shows an sxample of a man-made obstruction.
The damin the city of Tonawands was damaged during the 1916 flood and
ramaoved during modernization of the Erie Barge C»anal., Howasver, it did

aggravate the flood situation during its existence.

FLOOD SITUATION

Flood Records

Records of stages on Tonawanda Creek have been maintained since
1922 at Alabama and between 1955 and 1965 at Rapids., These records
have been the basis for data presented in tables 8 through 10 and
plates 2 and 3.

To supplement the records obtained at Alabama and Rapids, local
residents were interviewed for information on past floods. Newspaper
files were searched, as were historical documents and records. Valuable
data were also obtained from reports of field investigations made after
floods. These records and investigations have developed a knowledge
of floods in the study area dating back to 1855,

Flood Staqes and Discharges

Table 8 lists flood crests and peak discharges for the known floods
sxceeding bankfull stage of 11 feet at the U.S5.G.5. gaging station on
Tonawanda Creek at Hopkins Road, Alabama, New York. A stage of 1] fest
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Figure 10. Looking upstream at the Main Street
bridge over Tonawanda Creek at mile 0.25. Note
the low steel of the right bank span is much
lower than the left bank span.

Figure ll. View of the Foot Road bridge over
Tonawanda Creek at mile 37.7. Bridge opening is
large enough to pass flood discharges.




Figure 12. View of the New Road bridge over
Ransom Creek at mile 3.0. Although the bridge
opening is large, the channel narrows down to a
width of only 10 to 15 feet a short distance
downstream of the bridgs.

\

Figure 13. This photograph shows the relatively
small cross sectional area of the Kenfield Road
culvert over Black Creek at mile 6.6, Future
bridge construction should consider data provided
in this report.




—

fFigure l4. View of the new Rapids Road bridge
over Mud Creek near mile 3.8. Even though it is
larger than the old bridge, ths channsl is badly
overgrown both upstream and downstream of the
bridge, thereby hindering flood flows.

Figure 15, Looking downstream at the old
Lewiston Road bridge over Mud Creek nsar mile
16.85. Looking downstream from this bridge,
the channel is barely visible due to weeds and
brush growing in the channel.
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Figure 16. This bank slide which occurred
in 1956, took place one-half mile upstream of
New Road bridge along Tonawanda Creek, It
exemplifies one of the many types of obstructions
to flood flows.

Figure 17. Another type of obstruction to
flood flows was the dam in the City of Tonawanda
formerly located upstream of the Main Street
bridge.
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at Alabama will produce s discharge of 2,300 cuhic fuet per second,

which is considered to be the maximum discharge Tonawanda Creek wfll

containwithout crusing damage downstream of this location. Ffrom 1922

to 1955 the nbserved stages are based on New York State Department of

Public Works staff gage readings. The annual maximum flrnod crest and

-flood peak for the 1922 to 1955 period was determined by producing a

hydrograph basaed on the Néw York Sfata staff gage readings. For

floods since October 1955, the flood crests and flood pewaks shouwn are

those published by the U.S5. Geological Survey. The stage for the March

1904 flood is baused on a Barge Canal Office report, which was prepared i
shortly after tha flocd. '

Tablo 5 lists the highest ten floods in order of magnitude at the
Alabama site. It should be noted that duration of flood waters above
bankfull is more critical than high instantangou stages. A flood
similer to 1960 will cause a tremendous amount of damage due to the
fact it is above flood stage for a prolonged time, but a flood reaching
a higher stage for a shorter duration above flood stage will cause less
damage. This is because tha degree of flooding on Tonawanda (reek as
well as its tributaries is dependent upon the amour’ of overbank flow
within the flood plain.

The crest stages and peak discharges for the known floods exceeding
bankfull stage of 10 feet at the U.S.C.S. gaging statinn on Tonawanda
Creek at Goodrich Road, Rapids, New York are listed {n table 10, All
data prior to August 1955 are based on high water marks, field investi-
gations and historical documents. Crest stages and peak discharges
between'August 1955 and Septaember 1965, thse period of record st this
site, are those published as annual maximums by the U.S5. Geological

Survey. These flows reflect only discharge at the recording gage site

and do not fnclude flow which bypasses the gage.




i TABLE 8
TONAWANDA CREEK AT HOPKINS RD., ALABAMA, N.Y.

1904 - 1966

This table includes all known floods above bankfull stage of 11 feet
at Hopkins Road over Tonawanda Creek near mile 41,5, ODrainage area = 230
square miles, Zero of gage = 605.93 UST & CS Datum.

Betwsen 1922 and 1955 observed peaks were cbtained from New York
Dapartment of Public Works staff gage rsadings. The estimated annual peak
stage and discharge for wach year was obtained by reconstructing the largsst
flood each year based on the staff gage readings.

Between October 1955 and Ssptember 1965 flcod atages and discharges were
obtained from the U.S. Geological Survey crest cage and wire weight gaga. In

October 1965 an automatic recording gage was installed at the same location,

Based on N, Y., State Department of Public Works Data

0BSERVED PEAKS RECONSTRUCTED MAXIMUM ANNUAL PEAKS
Flood Gage Haights Dats of Gage Heights Estimated
Stage Elsvation Creat Stage Elevation Discharqe
feat faet foat feet cfa
Mar, 1904 14,1 620.0
Feb, 1922 12.9 618.8 Feb. 24, 1922 12.9 618.8 4,400
Mar. 1923 11.9 617.8 Mar. 4, 1923 12.5 618.4 3,760
Mar. 1923 11.7 617.6
Jan, 1924 11.1 617.0 Jan. 12, 1924 11.8 617.7 2,930
Apr. 1924 11.1 617.0
Feb. 1925 12.3 618.2 Feb., 24, 1925 12.5 618.4 3,830
Mar. 1926 12.4 618.3 Mar. 24, 1926 12.5 618.4 3,760
Nov. 1926 11.9 617.8
Osc. 1927 12.8 618.7 Dec. 2, 1927 12.8 618.7 4,210
Dec. 1927 11.7 617.6
Dec. 1927 11.3 617.2
Jan, 1928 1104 617.3
Feb. 1928 11.9 617.8
Mar. 1928 11.9 617.8
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A ONT'*
OBSERVED PEAKS RECONSTRUCTED MAXIMUR ANNUAL PEAKS
F lood Gage Heights Date of Gage Heights Estimated \
Staqe Elevation Crest Stage Elevation Discharge !
feet faat feet feet cfy
Mar. 1928 11.1 617.0
June 1928 12.7 618.6 Juna 22, 1928 13.0 618.9 4,550
Jan. 1929 13.1 619,0 Jan, 20, 1929 13.4 619.3 5,378
Apr. 1929 11.6 617.5
Jan., 1930 12.5 618.4 Jan, 9, 1930 12.6 618.5 3,900
Mar, 1931 11.7 617.6 mar. 29, 1931 12.2 618.1 3,360 ‘
Mmay 1931 11,6 617.5 ;
feb. 1932 12.3 618.2 feb. 12, 1932 12.3 618.2 3,52n |
Mar, 1932 12,0  617.9 f
May 1932 12.1 618.0
mar. 1933 13.2 619.1 Mar, 16, 1933 14.3 620.2 7 n4S
Dec. 1933 11.0 616.9
Jan, 1934 12.1 618.0
Mar,. 1934 12.7 618.6 mar. S5, 1934 12,7 618,6 4,050
Jan, 1935 12,6 618.5
Jan., 1935 11.8 617.7
Feb., 1935 13.3 619.2
Mar, 1935 13.8 619.7 Mar. 7, 1935 13.9 619.8 6,710
Feb. 1936 12.7 618.6
Mar, 1936 13.4 619.3 Mar, 26, 1936 13.9 619.8 6,710
Mar. 1936 12.8 618.7
Jan, 1937 11.3 617.2 Jan. 25, 1937 12.7 618.6 4,050
Apr. 1937 11.1 617.0
feb. 1938 13.0 618.9 Feb. 15, 1938 13.7 619.6 6,260
Mar, 1938 12.9 618.8
Feb. 1939 14,0 619.9 fFeb. 22, 1939 14,2 620.1 7,610
Mar. 1939 11.1 617.0
Apr. 1940 14,5 620.4 Apr. 1, 1940 14.6 620.5 9,000
Mar. 1941 11.7 617.6
Apr. 1941 14.0 619.9 Apr. 7, 1941 14,4 620.3 8,300
Mar, 1942 13.8 619,.7 Mar. 18, 1942 13.9 619.8 6,860
Apr. 1942 12.0 617.9
Nov., 1942 11.5 617.4

Dec. 1942 13.0 618.9




TABLE 8 CONT'D

0BSERVED PTAKS RECONSTRUCTED MAXIMUM ANNUAL PEAKS

Fload Gage Yeights Date of Gage Heights Eatimated
Stage Elevation Crest Stsge Elevation Discharge
feat feot feet feet cfs L

Jan. 1943 11.4 617.3 ;.
Jen, 1943 11.4 617.3 ‘
Feb. 1943 12.2 618.1 Feb, 25, 1943 12.6 618.5 3,970
Mar. 1943 11.7 617.6
Apr. 1943 11.1 617.0
May 1943 11.9 617.8 -
mar, 1944 12.3 618.2 Mar. 17, 1944 12,6 618.5 3,900 [
Mar., 1944 11.7 617.6
Apr. 1944 12.3 618.2 j
Mar, 1945 12,5 618.4 Mar. S, 1945 12.5 618.4 3,800 ;
Jan, 1946 12,3 618.2 r
Mar. 1946 12,7  618.6 Mar. 6, 1946 13.1 613.0 4,740 |
Jan. 1947 11.7 617.6
Jan. 1947 11.2 617.1
Mmar, 1947 12.0 617.9
Mar, 1947 11.4 617.3
Apr. 1947 12.8 618.7 Apr. 7, 1947 12.8 618.7 4,210
Juna 1947 12,3 618.2
fFeb, 1948 12.6 618.5 Feb, 20, 1948 12.6 618.5 3,900
Feb, 1948 11.4 617.3
Mar, 1948 11.6 617.5 i
Mar, 1950 13.2 619.1 Mar, 28, 1950 13,5 619.4 5,625
Apr. 1950 12.1 618.0
Dec. 1950 12.6 618.5
Jan, 1951 12.7 618.6 Jan, 3, 1951 13.1 619.0 4,840
feb. 1951 12.3 618,2
Mar. 1951 11.7 617.6
Apr. 1951 11.7 617.6
Jan, 1952 12.6 618.5 Jan, 2, 1952 12.6 618.5 3,900
Feb, 1952 11.7 617.6
Mar., 1952 12.4 618.3
Dec. 1952 11.1 617.0
fFeb., 1954 12.9 618.8 feb., 17, 1954 13.6 619.5 5,875
Feb, 1954 12.9 618,.8
Apt. 1954 11.8 617.7
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TABLE 8 CONT'D

Based on U.S. Gevlogical Jurvey Data

Gage Heighte

Date of Crest Stage Elevatiun Dizchargn
faet faet cfs

Mar. B8, 1996 13.92 619,85 6,850

Apr. 4, 1956 12.15 618.08 3,340

Apr. 17. 1956 11.47 617.40 2,680

Apr. 30, 1956 11.64 617,57 2,810

May 13, 1956 11.18 617,11 2,450

Jan, 24, 1957 13.69 619,62 5,180

Feb. 27, 1957 11.52 617.45 2.720

Mar. 13, 1957 10.94 616.87 2,280

Apr. 7, 1957 12.14 518.07 3,330

may 21, 1957 12.80 618,73 4,260

Apt. 7, 1948 12.33 618.2¢ 1,560

Jan. 23, 1959 15.95 621.68 6,550

Feb, 17, 1959 13.24 619,17 3,080

Map. 22, 1959 13,10 619.03 4,800

Apr. 3, 1959 14.05 619,98 7,290

Dec. 14, 1959 11.89 617.82 3,050 !

Jan, 15, 1960 11.37 617.30 2,600 |

Fab. 12, 1360 12.85 618,82 4,400

mar. 31, 1760 14,28 620.21 7,98C |
| )

Feb. 2, 1961 12.33 618.26 3,560

Apr. 25, 1961 12.88 618.81 4,390 !

Mar, 14, 1962 13.25 619,18 3.100

Mar, 19, 1963 13.18 619.11 4,960

Mar, 27, 1963 12.1e 618,11 3.38C

Mar. 6, 1964 13.33 619,26 5,200

Mar. 16, 1964 12.50 518,43 3,800

Fab, 10, 1965 13.86 619,79 5,207

Apr. 8, 1965 11.80 617,73 2,960

Fab., 13, 1966 12.45 618,38 3,73

Mar. 6, 1966 10.98 616.91 2,310
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TABLE 10

TONAWANDA CREEK AT RAPIDS, N.Y.

1865 - 1965

This table includes all known flocas above bankfull stage of B
10 feat for Tonawanda Creek at Rapids, N.Y. neer mile 18.,7. Drainage area
= 358 square miles. Zero of gage = 571.28 USC & GS Datum.

Date of Crest Gsge Heights ;

Stage £lavaition Discharqe

feat feat cf

Based on Various Suurces

March 1865 18.9 590,.2 H
March 1904 17.5 588.8 \
March 1936 16.3 587.6 L
March 1945 14,7 586.0
March 1950 15.4 586.7 !
February 1954 14.7 586.0 -

Between August 1955 and Septembar 1965 all flood stages and discharges
were obtained from the U. S. Geological Survey automatic recording gage at
Rapids and does not include flow bypassing the gage.

Based on U.S. Geological Survay Data

March 10, 1956 15.20 586.48 5090
April 6, 1956 10.54 581.82 3230
Januery 25, 1957 15.46 586.74 5210
March 1, 1957 10.91 582.19 3350 !
May 22, 1957 11.25 582.53 3480
1958+
January 26, 1959 11.97 583.25 3760
April 4, 1959 13.70 584.98 4450
February 14, 1960 11.60 582.88 3600
April 1, 1960 16.96 588,24 6280
February 2, 1961 10.01 581.29 3000
April 27, 1961 11,83 583.11 3700
March 1S, 1962 11.58 582.86 3100
March 20, 1963 15.32 586.60 4300
March 29, 1963 11.00 582.28 3380
March 7, 1964 12,95 584.23 4160
March 17, 1964 10.76 582.04 3290
February 12, 1965 13.18 584.46 4270

*None above 10 feet




flood Occurrences

Plate 2 shows knownm crest stages and yesars of occurrence of known
floods since 1865 which have exceeded the bankfull stage of 10 feaet on
Tonewanda Creek at Rapids, New York. Also shown on plate 2 are known
stages and years of occurrence of known floods since 1904 which have
exceeded the bankfull stage of 11 feet on Tonswanda Creek at Hopkine

Road, Alabama, New York

Duration and Rate of Rise
Plate 3 shows the stage hydrographas of the March - April 1960

flood at the U.5.G.5. gaging stations on Tonawanda Creek located at

Rapids and Alabama, The 1960 flood was caused primarily by high temper-
atures, which rapidly meited the heavy snow cover. Rainfall or 4 April
caused a second peak, which once again caused Tonawanda "ree< to go
above bankfull stage at Alabama and extended the duration of floodirg

at Rapids.

During the 1960 fiood the creek ross to its creat at Rapids in
74 hours at an average rate of 0,2 foot per hour with & maximum rats
of 1 foot in 4 hours, and remained above bankfull stage 7 1/2 days.
The 1960 flood reached fts crest at Alabama in 84 hours at an average
rate of 5.1 foot per hour with a maximum rate of 1 foot in 3 hours.
and remained above bankfull siage £ days with the exception of »

22 hour period or 2 and 3 April.

Veiocities

Ouring the March -~ April 1960 flood, velocities irn the channel
of Tonawanda Creek at Repids were measured at 5.3 feet par sescond. At
Hopkins Road, Alsbama the channel velocities exceeded 9 fest per second.
Veiocities of 2 feet per second were measurecd over GLoodrich Road during
the March - April 1960 flood., Ouring larger floods, such as the Inter-
mediate Regional snd ths Standard Project velocities would be highe:.
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Flooded Areas, Flond Prafiles, and Cross Sections

Plates 5 through 7 show the approximate areas along Tonawanda,
lower Ransom, Black and Mud Creaks that would be inundated by the
Intermediate Regional Flood and the Standard Project Flood. Plate 4
shows tho entire ares affectad by Tnnawanda Creek and sarves as an

Andex map for plates 5 through 7. The actual limits aof these overflow

areas on the ground myy vary some frnm thnse shrwn on the map bacause

the 10-font cointour interval and scale of the map dn nnt permit precise

plotting of the flnoded area boundaries.

Plates B8 through 11 show the high water profiles for March -
Apri) 1960 flond., Also shown are the profiles for the Intermediate
Regional Flond and the Standard Project Floocd discussed in the "FUTURE
FLGODS™ section of this report.

Plates 12 through 14 show 9 valley sections that are indicative of
the terrain within the study area investigated. The locations of the
sections are shown un plates S through 7. The elevation and extent of
overflow of the March - April 1960 flood, the Intarmediate Regional
Flood, and the Standard Project flood are indicated on thase sections.

Approximate normal water surface elevations are also indicated.

By using the flooded arsa maps, flood profiles and cross-sections,
contained in this report as a guide, limited urban development, dependent
upon the frequency of flooding,can be allowed in the flood plain. This

is possible because of the relatively shallow floading in this area.

Continued recreational use within the flaod plain for wildlife
areas, game preserves, marinas and golf cours=zs should be encouraged.
Similar land use es well 8s other low damage construction should be
strossed during future development in areas which are susceptible t-

frequant flonding.




FLODD DESCRIPTIONS

Descriptions of known large floods that have occurred on Tonawanda,
lowsr Ransom, Black and Mud Creeks within £rie and Niagara Counties, New
York are basad upnn field investigations, newspaper accounts and histori-

cal records.

The following are nxcerpts from an investigation of flood condi~
tions following the 1904 flood on the lowsr Tonawanda Creek Watershed
by Glenn D. Holmes of the Barqgs Canal Office dated 17 September 1904,

"The flood af 1865, was ths most severe of any that has occurred.
At Rapids the flcod reached an slevation of about 590 or 16 feet above
the normal water level. March 1865 was a period of general high water
throughout Western New York. Long continued cnld weather and heavy

snowfall were followed by a sudden thaw, accompanied by rain.”

"Severe floods occurrad also in the Spring of 1889, 18393, 1894,
1896 and 1902, The summer flood of July 1902, was perhaps the most
disastrous to the agricultural interests of any, occurring as it did
just before the harvest season, Between Rapids and the Feeder Dam
(0.3 mile upstream of Hopkins Road) this flood reached nrearly the same
height as the higrh spring floods; 2 strong current of water passed over
the flats one to two feet deep through Wolcottsburg to Black Creek,
High water occurred also in the summer of 1903 and did much damage to
crops, especially to grain, which in many localities could not be

harvested at all.*"

Macch 1904

"The spring fiood of 1904 seems to have been nearly as severe as
the one of 1865. High water continued for three to four days making all
roads in the flooded district impassable. The lower floors of many
dwellings, especially in the vicinity of Wolcottsville and Wolcottshurc

were flooded. The flats to the east of Wolcottsville were covared to

.




a depth of 4 to 6 feet; south of Dysinger, 3 tu 4 feet; viciritv of
Wolcottsburg, 2 feet. The road running northwast from Swormville to
Pendleton was 2 1/2 to 3 feet under watar. Flood water reached nearly
the same height here in July 1302, North of GCetzville the water
averagad 1 fnot deep over the flats. A large part of the city of

Tonawanda was under water, and it is said there was hardly a cellar {n

‘the city which was not flooded."”

Mr. Holmes stated that the March 1904 flood inundated an estimated
50,000 acres and produced a discharge of approximately 15,600 cfﬁ in the
city of Tonawanda, He estimated the removal of the dam at Tonawanda
with channsl improvement to the canalized section would lower the 1904
flood height 8.4 feet at the Tonawanda dam to 4.1 feet at Pendleton.

He also stated about 25,000 ach: of land in the lower watershed would

be permanently relieved Prom danger of overflow from flood waters of

the Tonawanda Creek.

The next major flood in the lower Tonawanda Creek basin occurred

in 1916. Figures 18 and 19 on page 54 are views of the flood situation
in 1916.

March - April 1940

Rain and high temperatures turned placid streams into raging
rivers in many saections of Western New York. Flooded lowlands in the
vicinity of Tonawanda Creek and its tributaries caused State Folice tc

warn motorists against using inundated highways.

Tonawande Creek flood waters backed up Besmen Creek, crossed Salt
Roed (Route 268) and flowed west f{nto the Black Creek area. The rsach
from Salt Road tc Rmnsom Creek was inundated with 7locd waters and
extended almost a mile in width. The flood occurred after all water
from the local area had passed off, Local water causes little damage
in the area. In 1940 the residents were notifisd in advance of the

danger of having high water. Tha farmers raisad their cattle and
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placed their chickens and small animals in hay barns. All tools and
: ao;uipment were placed in the sheds and lumber fastened down. Still
with all this preparation many suffered losses in their basements,
barns and fields. The Flood water stayed over the land for almost a
week, During this high water period, six families from the Ransom =
Black Creeks area had to move from their homes. The flood damage in
the Beeman, Black and Rinsom Creeks area was estimated at $10,700.

Figures 20 and 21 on page 595 show typical flooding in the area.

No serious damage was reported in the area between Rapids and
the Barge Canal., A fuw residents had their basements flooded and lost
shrubs, sheds and fire places which were located on the creek banks,

8asad on the stage-frequency curve at Hopkins Rnad, this flood has a

recurrence interval of approximately once in 25 years.

March 1942

After Tonawanda Creek reached an all time known peak of 14.5 feet
at Batavia, its flood waters rushed down to the lower Tonawanda basin,
f{nrundating large areas of narthern Erie County in Clarence, Newstead and

Amharst Townships. Tonuwanda Creek overflowed in a number of locations

and spread a large brown lake over lowlands along its banks. The Erie 4
County Highway Superintsndent closed 14 county roads, sections of which

ware covered by 6 to 18 inches of water. mény homes were surrounded and

basements expsrienced flooding. Residents of Wolcottsburg and Swormville

had been warned by State Police of the approaching flood, thereby giving

farmers an opportunity to move poultry and perishable property out of ]
danger. It is estimated that this flood has a recurrence interval of 1

once in S years based on the stage-frequency curve at Mopkins Road.

i
f
February 1954
The storm of 16 and 17 February exceeded all previnus records

for February in the Buffalo area, when 2.47 inches of rainfall was
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Figure 18. View of damaged camal boats during
the 1916 flood. Photograph also shows former
dam located at mile 0.3 in the City of Tonawanda.

Figure 19. The wide extent of flooding is
shown in this photograph taken at the intersection
of Goodrich and Wolcott Roads during the March
1916 flood. This location is approximately at
mile 8,8 along Black Creek.




Figure 20. Looking north along Millersport
Highway toward Ransom Creek at mile 2.6 during
the April 1940 flood.

Figure 21. Extensive flooding is shown in
photograph looking north along New Road toward
Smith Road. Photograph was taken at mile 3.0
along Ransom Creek during the April 1940 fload.
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recorded from 2:47 A.M. of the 16th to 1:45 P.Mm. of the 17th. Of this
amount, 2.21 inches fell in thefirst 24 hours, bettering the old
February 24-hour record of 2.19 inches set 6 and 7 February, 1942, It

was found, upon investigation, that much of the widespread inundation

g

reported in newspapers and by volunteer observers was due to the inability
of storm sewers to carry off the sruface water rather than the overbank
'floodlng of natural waterways. However, six basements in the town of
Amherst were flooded and many roads in the towns of Amherst, Clarence and
Newstead were closed from 36 to 60 hours because of overbank flooding.

It was reportéd Foot and Mann Roads were closed due to an estimated

depth of six feat of water at this junction. A few residents in this

area required boats to obtain access to their homes. Fiqure 22 on page 58

shows typical road flooding durinc the high water period. Based on the

I S —

Hopkins Road stage-frequency curve this flood has an approximate

recurrence interval of less than S5 years.

March 1956

During the Flood many homes and buildings were surrounded by water
Qith a fow affected on the first floor. Rescus boats manned by State
Police and 100 volunteer firemen from Clarence and Newstead Fire C mpanies
patrolled along Tonawanda Creek. Two families in the Fletcher Roud area
of Newstead had be be avacuated while other fami{lies, even though isulated,
refused avacuation. In the Mud Creek area a family was evacuated from
their flooded Simms Road home {n the town nf R-yalton, twanty-five
volunteers stood by in case they were needed at neighbaring homes. It
vas concluded that thare probably would bave been no flonding 3alang Black
Creek except for the overflow from Tonawmnds Creek., Peak discharges at
the two gage sites were determined to be 6,850 c¢cfs at Hopkins Road and
5,090 cfs at Rapids. The flow at Rapids including flow over Gcodrich
Road and Black Creek was estimated to be 6,400 cfs. This indicates =&
quantity of flood water is stored {n the low, flat area upstream of

Goodrich Road. The flood was slightly above a S-year frequency bessed
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on the stage-frequency curve at Hopkins Road. Estimated lnss attained
during the flond was set at $121,000. Figure 23 on page 58 shows flood
waters against the low steel of the Block Church Road bridge over
Tonawanda Creek during the March 1956 flood. Figure 24 on page 59

shows the widespread flooding in the Routw 93 - Wolcottsville area,
while fiqure 25 shows the extent of Mud Creek overflow in the Simms Road
area durinyg the March 1956 flood.

January 1957
This flonrd was very similar to the March 1956 flood. The depth of

flooding at Rapids was only a fFuw fnches deeper and once again flonded
thousands . f acras. Many roads had to be clnsed to traffic because of

the flood watars. Highway crews rescued motorists from fFive stalled
autos inthe vicinity of Bratt's Bridge (Route 93 nver Tonawanda Creek).
One rescue team mamber repnrted, "The water is the highest I have ever
sean {t at Bratt's Bridge and I've lived right by the creek all my

life," Severil homes in the sections adjoining Fletcher Road and Route 93
were isolated, Water cver the rnads ranged from two to four feet deep.

An estimatcd 15 persons were taken to safety in the Newstead area by

State Highway Department trucks. The Erie County Sheriff aboard a

Bell helicopter rescued a couple from their inundated home on Fletcher
Road., High flood waters also inundated Bartel, Ditch, Hellert and portions
of Riddle Road in the town of Royalton, creating problems to farmers and
their live stock. After the flood waters started to recede, the low
temperatures created hazardous driving conditions when the shallow flood
waters froze into large sheets of ice. For the first time, an attempt

w28 made to determine the amount of flow which bypasses the Raplds recurd-
ing gage. On 25 January the U.S5. Army Corps of Engineers made a discharge
measurament of Black Creek at Coodrich Road and also measured the water
flowing over Goodrich Road. The discharge measurements showad that at
least 1,020 cfs was flowing over this bypass route, at the same time

the Rapids gage was pisking at 15,46 feet with a discharge of 5,210 cfs.




Figure 22. Photograph shows overbank flooding
during the February 1954 flood near the confluence
of Beeman and Tonawanda Creeks.

Figure 23, Looking downstream at the Block
Church Road bridge over Tonawanda Creek at
mile 28,25 during the March 1956 flood.
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figure 24. Looking west on Route 93 from
intersection with Wolcottsville Road. Photograph s
was taken during the March 1956 flood near mile
34.3 along Tonawanda Creek.

e
)

[

Figure 25. Looking northwest from Simms Road
near the Mud Creek bridge at mile 8.9. Photograph
shows about 6" of water surrounding the trailers
during the March 1956 flood.
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The flood peak was estimated to hava passed Hopkins Road during the early
morning hours of January 24th with a flow of 6,180 cfs and 2 stage of
13,69. This stage is egual to a recurrence intervcl at Hopkins Road

of less than once in 5 years.

March - April 1960

The worst flood in recent years and one of the worst of all time

accurred on Tonawanda Creek and its tributaries during late March and
early April. Residents who have lived all their lives in the affected
area and have been through many floods described this flood as the worst
since the big flood of 1916,

High temperatures of 67° on 29 March and 63° on 30 March were iﬁ
recorded at the Buffalo Weather Bureau, causing a large amount of runoff ‘
from the 8 i{nches of snow covering the area. Many roads, both in Erie
and Niagara County were inundated by flood waters of Tonawanda Creak and
its tributaries, Many residents were unable to reach or leave their
homes., Swormvilla volunteer firemen evacuated several families along
Lapp Road and Tonawanda Creek Road. Civil Defense officials in Niagara .
County estimated that 35 families were cut off by high water during the
flood., Newspaper accounts of the flood stated that when the two-mile
ice jam along Tonawanda Creek Road in the town of Pendleton broke, it 3
carried with it batween 40 to 60 small boat docks and boat houses.

The creak crested on the morning of 1 April at 16,96 feet, an all time
high at the Rapids gage installation. Due to the record creek stages at
many locations along Tonawanda Creek and its tributaries, many areas
never bafore affected by floods were inundated. Also affected were new '
homes buflt in the flood plain., Unlike the older farm houses and barns
which were built on mounds in an attempt to stay above floods, many of
these homes were constructed level with surrounding terrain. Consaquently
they were inundated. Many of these residential homes suffered large i

monetary losses because of basement flooding, loss of wages and other
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reasons directly attributable to the flood. Throughout the flood period
rescue teams from the f£rie County Sher{ffs Department amphibious unit,
Niagara County C.D. amphibious unit, police, highway craws and volunteer

firemen observed the flooding and gave assistance when naeded.

A Corps of Engineers post-flood report for lower Tonawanda Creek
and its tributaries in Lrie and Niagara Counties showed 450 residential
units, 48 commercial units, and 250 agricultural units affected. The
total arca inundnted by lower Tonawanda Creek, lower Ransom Creek, Black
Creek and Mud Creek was estimated to ba 19,700 acres, of which 15,300
acres ias farm land. The stage-frequency curve at Hopkins Road indicates

this flood to have a l0-year rscurrence interval.

Figures 26 through 29 on pages 62 and 63 show typical conditions
during the flood along Tonawanda Creek, Fiqures 30 and 35 on pages
64 through 66 are indicative of the inundated areas along Black and
Ransom Creeks during the 1960 flood.

This concludes the "General Conditions and Past Floods" section

of this report. But what can be done to prevent cor reduce future flood
damagas? The U. S. Army Corps cf Engineers has prepared and {s j
distributing to State, county and local governments copies of pamphi.ets
entitled "Guidelines for Reducing Flood Damages” and "Introduction to

flood Proofing.” The combinaticn of data presented in this flood
Plain Report and the pamphlets will provide general guidelines for ']
fload diamage reduction to future development within the Tonawanda
Creek flood plain. Figure 36 on page 67 lists the corrective and

preventative measures described in the above mentioned pamphlets.

The U, S. Army Corps of Enginsers will distribute to State, county and
local governments other haelpful pamphlets as well as additions to

exfsting guidelines as they are developud.
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Wolcallsburg

1960 flood in the vicinity of Tonawanda Creek,
Black Creek and Beeman Cresk.

Figure 27. The extent of Tonawanda Creek
overflow is shown by this photogqraph taken during
the 1960 flood in the vicinity of Burdick Road
near mila 27,




Figure 28. Residence at Goodrich and Brauser
Roads inundated by 1960 flood water from Tonawanda
and Black Creeks.

Figure 29. Photograph shows intersection of
Tonawanda Creek Road (Route 268) and Brauer Road.
This location near mile 21.3 is one of the initial
points where Tonawanda Creek flood watars break

over the bank.




-

Figure 30. Aerial view of flooding alang Ransom
Creek in the vicinity of Millersport Highway
during the 1960 flood.

Wolbofs Rt

Figure 31. Wide spread flooding is shown by
this aerial photograph taken in the vicinity of
Transit Road and Wolcott Road along Black Creek
near mile 5, during the 1960 flood.

4




Figure 32. Photograph shows flood waters
around a cottage located near mouth of Ransom
Creek. The water surface during the 1960 flood
was over nine feet above normal in this area.

figure 33. Photograph of residencs an Hopkins
Road near mile 1.8 along Ransom Creek during the
1960 flood. Construction of this home upon a
little fill would have prevented damage from the
1960 flood.
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Figure 34, Inundated residence on New Road
near mile 3.0 along Ransom Creek during the
1960 flood.

Figure 35. Looking north along Goodrich Road
at Wolcott Road near mile 8.8 along Black Creek
during the 1960 flood.
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FUTURE FLOODS

Thia section of the report discusses the Standard Project Flood and
the Intermediate Reqgional flood on Tonawanda Creek and its affected

tributaries, and some of the hazards of great floods.

A Standard Project Flood is a severe flood of infrequent occurrence.
It is possible, but unlikely, that a flood of greater magnitude can
occur., The Standard Project Flood concept was developed by the U, S.
Army Corps of Engineers. It provides an indication of the upper limit
of flooding in any particular area and is used by the Corps of Engineers 1
to compare floods in different locations throughout the United States. f#

Those of the size of the Intermediate Regional Flood represent
floods that may reasonably be expected to occur more frequently than
the Standard Project Flood. Either flood could occur at any time.

Large floods have been experienced in the past on streams in the
general geographical region of this study. Hesvy storms similar to
those causing these floods could occur over the lower Tonawanda Creek
watershed. In this event, floods would result on these streams compar-
sble in size with those experienced on neighboring streams. It is
therefore desirable, in connaction with any dotermi-nation of future

floods which may occur on Tonewanda Creek and its tributaries, to

consider storms and floods that have occurred in the region. Table 11
lists tHha maximum known floods and peak discharges on a square mile 1
basis which have occurred at U.S5.G.5. gaging stations in the region |
of this study area. Although Tonswanda Creek differs in area and

terrain-from the other streams, the tabulaticn indicates that larger

floods are likely to eoccur.




TABLE 11
MAXIMUM KNOWN FLOOD DISCHARGES AT
U.5.G.5. GAGING STATIONS
ON_STREAMS IN THE REGION
OF _TONAWANDA CREFK, NEW YORK

Peak discharqe

Drainagse Per
Stream Leeation Atea Date Amnunt sq. mi.
New York sn. mi. cfs cls
Cattarauqus Creek Arcad: 78.4 March 95 1964 4,380 56
Cattaraugus Creek Gowandr 43?2 March 17 1942 35,900 83
Buffalo Creek Wales Hollow 80.1 March 5 1964 4,430 S
Buffalo Creek Gardenville 144 March 1 1955 13,000 30
Cayuga Croek Lancaster 94.9  January 22 1959 8,750 97
Cazenavia Creek Ebenezer 134 March 1 195% 13,500 101
Sca jaquada Creek Buffalo 15,9 August 7 1963 2,620 165
Little Tonawanda Cr. Linden 22.1 March 7 1956 2,700 122
Tonawanda Crecek Batavia 171 March 31 1960 7,200 4?2
Tonawanda Creek Alabama 230 April 1 1940 9,000 3o
(1)
Tonavanda Creek Rapids 358 April 1 1960 140,600 30
(1)(2)
flliectt Creek mill Crove 40,7 March 5 1964 1,400 34
Ellicott Creek Williamsville 72.4 March 31 1960 4,860 67

(1) €stimated by Corps of Engineers.

(2) 1lncludes overflow down Black Creek.

Unfortunately, when data are given partaining to future floods such
as the Intermediate Regional and the Standard Project some people have th-
npinion that this will probably not happen during their lifetime and have
a tenduncy to ignore the potential problems. Although it is true that the
Intermediate Regional Flood has an avesrage frequency of occurrence in the
order of once in 100 years and the Standard Project Flood is aven less fre-

nuent, it must be kept In mind, that either flood can happen in any given year,




The following uxcerpts from the U.S. Geological Survey Water-Supply
Paper 773-t, "The New Yark state Flond of July 1935," exemplifies the
petential disaster which cun bacome a reality at any location ond at

any time.

"Dgad, 43; homeless, hundreds; sstimated damage, $25,000,000;
devastated. o farm Lelt 200 miles iong, from Hornell to the Catskill
Mountaing, 5C to 75 miles wide, from the Pennsylvania border to the

Mohawk Valley."

Jable 12, taken from the above mentioned report lists the recorded
rainfall at statinns in south-central New York during the July 1935
storm. This tabla shows that the rainfall of the 1935 storm very nearly
approached the rainfall necessary to produce a Standard Project Flood
in the study area., The estimated storm rainfall fur the Standard Project

Flood at various locations along Tonawanda Creek is shown on page 73.

TABLE 12
RECORDED RAINFALLS DURING JuLY 1935
Station 24-hour 48-hour 72-hour
Ithaca 7.90 9,25 9.50
Zortland 7.67 10.58 11.15
Norwich 6.10 9.07 9.56
Delhi 8.52 B.68 3.43
Haskinvilie 3.35 6.70 5.7€
Jneonta 5.24 6.71 6.94
Burdett 8.50 10,50 1,10
Jvid 7.61 9,84 1C.61
Hammondsport €.10 8.00 B.47

Examcles of rainfali measured in oper receptacles at various
locations in the vicinity of Bath, New York during the 7-8 July 193¢
storm are 12 inches in 12 bours, 14 fnachas in 12 hours, and 14 inches in
16 nours. At Rochester, New York an automatic raim-gage recorded these

record-breeking intensities during 7 July 1932- 0.91 inches in 10 minutes,

1.25 inches in 1S minutes and 1,98 inches in 30 m.nutes.
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The estimated maximum discharges In New York State during the July
1935 storm was 82,800 cublc feget par second on the Chensngou Rivar, near
Chanango fForks, New York, This produced a runoff of 56 cubic feet per
sacond over the 1,492 square mile drainage area. The maximum runoff
per square mile was estimated to be 2,520 cubic feaet per aecond on GClen

Creek near Townsend, New York over a drainage area of 2,91 square miles.

U.S5. Weather Bureau "Technical Paper No. 15, Part X: New York"
dated December 1954 shows the Maximum Recorded Precipitation for a 12-
hour period varies from a high of 6.64 inches during July 1935 at Ithaca
to a low of 1.93 inches at Massena during September 1946. Othsr maximum
12-hour values in Western and Central New York are 3.88 inches at Buffalo
during August 1963, 6.17 inches at Bolivar during July 1942, 4.45 inches
at Cohocton No. 1 during July 1942 and 4.13 inches at West Almond during
July 1942, These values 3jive an indication of the amount of pracipita-

tion which has fallen near the study area.

DETERNINATION OF INTERMEDIATE REGIONAL FLOODS
fhe Intermediate Regional Flood is defined as a flood having an

average frequency of occurrence in the order of once in 100 years, at a
designated location. This is equal to a 1% chance of occurrence in any
year. Some probability estimates are based on statistical analyses of
streamflow records avajilable for the watershed under study, but limita-
tions in such records ususlly require analyses of rainfall and runoff
charascteristics in the "gensrsl region" of the area under study. The
Intermediate Regional Flood represents a major flood, although {t {is

much less severe than the Standard Project Flood.

In order to determine the Intermediate Regional Floods for Tonaswanda,
lower Ransom, Black snd Mud Creeks in Erie and Niagara Counties, New York,
statistical studies were made using the 45-yeasr record of knonwn flood

data for Tonawanda Creek at Hopkine Road, Alabama, New York.

Results of the studies indicate that the Intermediate Regional

flood on Tonswanda Creek at the Alabama gaging station would have a
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Stream Drainaga K
Location Mile Aran Discharge
sq. mi, cfs
Upstream from Confluence 0.3 92% 16,000
with Ellicott Creek
Rapids, New York 18,7 358 13,500
Alabama, New York 41.5 230 11,500

peak discharge of 11,500 cubic feet per sacond, and a peak diacharge
of 16,000 cfs upstream of the confluence of Taonauanda Creek und £1llicatt
Creek in the city of Tonawanda. Peak discharges cof the [Intermediate

Regional Flood along Tonawanda Creek are shown in tablae 13, these peak

o~
"

discharges include tributary and overbank flows.
TABLE 13 -

INTERMEDIATE REGIONAL FLOOD
PEAK DISCHARGES !

Intermediate Regional Floods may occur on Tonawands Creek in the
reach i{nvestigatsd that would be from about 1 to 2 feet higher than the
1960 flsod, generally considered the most damaging flood under presant
conditions., On lower Ransom and Black Crenks, ar. Intermediate Regivnal
flood would be about 0.5 to 1.5 tfeet higher than the 1960 flood, while
an Mud Creek it would be about 0.4 to 1.0 feet highar than the 1960 fl - d,

DETERMINATION OF STANDARD PROJECT FLOODS

Only in rare instances has a specific stream experienced the

largest flond that can be expected to occur. Severe as the maximum knnoun I

flcod miay have been on any given stream, it is a commonly accepted fact
that, in practically all cases, sooner or later a larger flood can and
probably will occur. The Corps of Engineers, in cooperation with the
weather Bursau, his made broad and comprehensive studies and investigo-
tions based on the vast records of experienced storms and floods and

has avolvad generalized procedures for estimating the flood potential

of streams. Thesa procedures have been used in determining the Standard




Project Flood. It is defined as the largest flocd that can be axpected
from the most sevare combination of meteorological and hydrological
conditions that are considered reasonably characteristic of the geographi-

cal region involvad.

Standard Project Flood estimates made along Tonawanda Creek indicate
storm rainfall would be approximately 11.5 inches in the city of Tonawanda,
12,0 inches at Rapids and 12.4 inches at Alabama, all within a 96-hour
period. Becausuy the Standard Project Flood elevations cause Tanawanda,
lower Ransom, Black and Mud Creeks to become one large common pool, the

peak discharges given in table 14 include tributary and overbank flows.

TABLE 14
STANDARD PROJECT FLOOD
PEAK DISCHARGES

Stream Drainage
Location Mile Ares Discharge
sq9. mi. cfs
Upstream from Confluence 0.3 525 63,000
of Ellicott Creek

Rapids, New York 18,7 358 50,000
Alabama, New York 41.% 230 35,200
frequancy

It is not practical to assign a frequancy to the Standard Project
Flood. The occurrence of such a fload would be a very rare event;

however, {t could occur in any year.

Possible Larqger floods

fFloods larger than the Standard Project flood are passible; however,
the combination of factors that would be necessary to prnduce such floods
would seldom occur. The consideration of floods of this magnitude is of
greater importance in some problems than in others but should not be

overlooked in the study of any problams.
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HAZARDS 0OF GREAT FLOODS

The amount and extent of damaje caused by any flood depends in
general upon how much area is flonded, the haight of flooding, the velocity

of flow, the rate of rise, and the duration of flocding.

Areas Flooded and Heights ! flooding

Tho areas nlong Tonawanda, lower Ransom, Black and Mud Creeks flooded
by the Standard Project Flonod and the Irisrmediate Regional Flond are shown
on plates 5 through 7. Depths of flow for the Standard Project Flond, the
Intermediate Reglonal Flond and the 1960 flood can be estimated from the

crest profiles which are shown on plates 8 thcrough 11.

The 1960 flond profiles for the streams are based on actual high
water marks, while the Intermadiate Regioanal and Standsrd Project Floods
were computed by using stream characteristics for selected reaches as
determied from observed flond profiles, topographic maps, and valley cross
sectforis. The overflow areas shown an plates S5 through 7 and the elevations
shown on plates 8 through 11 have been determined wxith an accurscy consis-
tent with the purpose of this studyand the accuracy of the avajilabla basic
data. The Standard Project Flood overflow in the urban areas should be
considered tc be indicative only because of the effects of buildirgs,
raflroad fills, etc. The profiles of the Standard Pronject Flood and the
Intermadiata Regional Flood depend in part upon the degree of destruction
or clogging cf various bridges during the flood. Because it is impossible
to forecast these events, it was assumed that all bridge structures
mould stand, and that no clogging would occur. However, should any of
these svents occur, the proffles shown for the Intermedieste Regional
Flood and the Standard Project Flood could be higher.

The Standard Project Flood profile for Tonawanda Creek is approxi-
mately 2 feet higher at Alabama to about 8 feet higher at the city of

Tonawanda than the 1960 flood., Tha maximum difference occurs at the
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at the downstream limit of the study area and is a result of narrowing
of the flood plain. The Standard Project Flood profile for lower Ransom
Creek varies from less than 2 feet near Hopkins Road in the town of
Amherst, to about 6 feet higher at its mouth than the 1960 fload. The
Standard Praject Flood on lower Ransom Creak below Hopkins Road in the
town of Amherst is affected by backwater from Tnnawanda Creeck. The
Standard Project Flood profile for 8lack Creek averages about 2 fest higher
than the 1960 flood with some locations having a difference of less than
1l foot. Crest profiles far the Standard Project Flood on Mud Creek show
that it could vary from a high of about S 1/2 feet above the 1960 flood
at Minnick Road to atout 2 Feet higher at the upper end of the study

area near the old Lewieton Road.

The Intermediate Regional flood profile for Tonawanda Creek is
approximately 1 to 2 feet higher than the 1960 flood. Along lower
Ransom Creek and Black Creek, the Intermediate Regional flood is
approximately 0.5 to 1.5 feet higher than the 1960 flood. On Mud Creek
it 1s about 0.4 to 1.0 feet higher than the 1960 flood.

figures 37 through 46 on pages 76 through 80show the approximate
heights that would be reached by the Standard Project flond, the
Intermediate Regional Flouyd and the 1960 flaood at various locstions and
on structures presently existing within the flood plain covered by this

report.

Elavations for the Intermediate Regional and the Standard Project
Floods should be considered in all future planning, espncinally in this
area haecause of the small differanca hatwsen normal snd extreme floods.
Because the flood plain is wide, end flooding relatively shallow, it {s
possible to get complsete protsction from future flording by using the
Standard Project Flood elevations ss a basis., A jood example nf this is

shown in figurm 44 on page 79.
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Figure 37. MARINE SALES & SERVICE - TONAWANDA
CREEK. The flood heights for the Standard
Project Flood and the Intermediate Regiomal Flood
are indicated by arrows at a Marine Sales and
Service building near mile 0,9 along Tonawand?2
Creek.

Figure 38, PARK AND MARINA - TONAWANDA CREEK
The flood heights for the 3tandard Projzct,
Intermediate Regional and the 1960 flood are shown
at "he Niagara County West Canal Park and Marina
near miles 5.2 along Tonawanda Creek.

7.




Figure 39. KCEPSEL ROAD - TIONAWANDA CREEK
Arrows indicate the height of the 3tandard Project
and Intermediate Regional Floods at a Koepsel Rd.
residence located near mile 36.5 along Tonawanda
Creek.

Figure 40. RJUTE 268 AND BRAUER RD. - TONAWANDA
CREEK. The flood heights far the Standard Project,
Intarmediate Regional and the 1960 flooad are shown
near the intersection of Route 263 and Srauer Rd.
at mile 21.3 along Tonawanda Creek.




Figure 41, COTTAGE NEAR MOUTH OF RANSOM CRELEK
The standard Project, Intermediate Regional and
1960 flood heights are shown on a cottage near
the mouth of Ransom Creek. “

Figure 42. HOPKINS ROAD - RANSOM CREEK
The flood heights for the 3tandard Project,
Intermediate Regional and the 1960 flood are
indicated by the arrows shown on a telephons
pole at Hopkins Rd. near mile 1.8 along Ransom
Creek,




1960 FLOOD ™ -]

Figure 43, WESTFAILINGER ROAD - BLACK CREEK
The relative f'lood heights for the Stan'ard
Project, Intermediate Regional and the 1960 flood
are indicated by arrows at the Westfailinger Rd.
bridge at mile 5.9 over Black Creek.

Figure 44, 3T. PAULS LUTHERAN CHURCH - BLACH
CREEK., The height of the 5tandard Project Flood
would be approximately at the base of 5t. Pauls
Lutheran Church near mile E.8 along Black Creek.
Construction upon fill such as this will prevent
flood damags.




Figure 45. CONFLUENCE OF TONAWANDA & MUD CRIEXS
The relative flood heights for the Standard
Project, Intermediate Reginnal and the 1950 flood
are incdicatad at a residence near the confluence
of Tenawanda Creek and Mud Creek.

Figure 46, MORILE HANE TATK o w0 ~arc.
The height of the Ztandard Proivct F 1y an
indicated by an arrow 2t 1 Yobile - O
along Mud Creek nogr mile D,7, "ot e
7S trailars in tra pare o wn T ‘
by this “lpnn,
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Velocities, Riates of Rise, and Duration

Water velocities during floods depend largely upon the size and
shape of the cross section, the conditions of the stream, and the bed
slope, all of which vary on different streams and at different locations

on the same stream.

Table 15 lists the velocities that would occur in the main channsl
and overbank arsas along Tonawanda Creek during the Intermediate

Regianal flaod.

TABLE 15
INTERMEDIATE REGIONAL FLOOD

VE.OCITIES

Stream Velocities
Location Mile Channel Overbank

ft. par ssc. ft. per sec.
Upstream from Confluence g.3 8 2
with €llicott Creek

Rapids, New York 18.7 7 3
Alabama, New York 41,5 10 2

Table 16 lists the velocities that would occur in the main
channel and overbank areas along Tonawands Creek during the Standard

Project Flood.

TABLE 16
STANDARD PROJECT FLOOD
VELOCITIES
Stream Velocities
Locaticn Mile Channel Overbank
ft. per sec. ft. per sec.
‘ypstream from Confluence 0.3 10 3
with Ellicott Creek
Rapids, New York 18,7 8 4

Alabama, New York 41.5 12 3




Table 17 lists the total rise above low water to the crest of the
Intaermediate Regional Flood, the maximum rate of rise, and the duration
above bankfull stage of the Intermediate Regional Flood along Tonawanda
Creek. The duration above bankfull stage is based on the assumption
that this storm was caused by rainfall and does not include prolonged
.runoff from snowmelt and high stages caused by ice jams, etc, The

4-foot rise near the mouth of Ellicott Creek shown in table 17 is caused

by discharges of Tonawanda Creek and its tributaries. However, under
certain conditions it is possible for Niagara River waters to attain

this same slevation at the lower end of Tonawanda Creek,

TABLE 17
INTERMEDIATE REGIONAL FLOND
RATES OF RISE AND DURATION
Height Time Maximum Duration

Stream of of Rate above
Location mile Rise Rise of Rise Bankfull
feat hours ft. per hr. hours
Upstream from Confluence 0.3 4 48 0.3 30
with €llicott Creek
Rapids, New York 18,7 16 48 0.3 72
Alabama, New York 41,5 9 40 0.4 64

Table 18 lists the total rise above low water to the crest of the
Standard Project Flood, the maximum rate of rise, and duration above
bankfull stage of the Standard Project Flood along Tonawanda Creek. The
duration above bankfull is based on the assumption that the flood was

caused by excessive rainfall only.




TABLE 18
STANDARD PROJECT FLOOD

RATES OF RISC AND DURATION

Height Time Maximum Duration

Stream of of Rate above
Location Mmile Rise = Rise of Rise Bankfull
feat hours ft. per hr. hours
Upstream from Confluence 0.3 8 54 0.4 66
with Ellicott Creek
Rapids, New York 18.7 17 5S4 0.4 108
Alabama, New York 41.5 10 54 0.6 102

These rates of rise and high stream velocities in combination with
desp, fairiy long-duration flooding would create a hazardous situatinn
in devaloped areas. Velocities greater than three fest per second
combined with depths of three feet or greater are generally considered

hazardous.
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GLOSSARY OF TERMS

Flood. An overflow of lands not normally covered by water and
that are used or usable by man. Floads have twn essential character-
istics: The inundation of land is temporary; and the land i{s adjacent
to and inundated by overflow from a river or stream or an ocean, lake,
or other body of standing water.

Normally a "flood"™ is considered as any temporary rise in stream
flow or stage, .but not the ponding of surface water, that results in
significant adverse sffects in the vicinity. Adverse effects may
include damages from overflow of land areas, temporary backwater effects
in sewers and local drainags channels, creation of unsanitary conditions
or other unfavorable situatioms by deposition of materiels in stream
channels during flood recessions, rise of ground water coincident with
increased stream flow, and other problems,

Flood Crest. The maximum stage or elevation reached by the waters

of a flood at a given location.

Flood Peak. The maximum instantaneous (ischarge of a flood at a
given location., It usually occurs at or near the time of the fload crest.

Flood Plain. The relatively flat area or low lands adjoining the
channel of a river, stream or watercourse or ocean, leske, or other body
of standingwater, which has been or may be covered by flood water.

Flood Profile. A graph showing the relationship of water surfaca
elsvation to location, the latter generally expressed as distance
above mouth for a stream of water flowing in an open channel. It is
generally drawn to show surface elevation for the crest of a specific
flood,- but may be prepared for conditions at a given time or stage.

Flood Stage. The stage or elevation at which overflow of the
natural banks of a strasm or body of water begins in the reach or area
in which the elevation is measured.

Head Loss. The effect of obstructions, such as narrcw bridge open-
ings or buildings that limit the area through which water must flow,

ralging the surface of the water upstream from the obstruction.
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Intermadiate Reqibnal Flond. A flood having an average frequency
of occurrence in the crder of once in 100 years althcugh tha flcod may
occur in any year. It is based un statistical analyses cf streamflow
recorda avallabls for the watershed and analyses of rainfall and runoff
characteristics in the "general region of the watershed."

Laft Bank. The bank on the left side of a river, stream, or water
course, looking downstream,

Low Steel (or Underclearanca). See "underclearance."

Right Bank. The bank on the right side of a river, stream, or
water course, looking downstream,

Standard Project Flood. The flood that mey be expected from the

most severe combination of meteorological and hydrological conditions

that is considered reasonably characteristic of the geographical area in
which the drainage basin is lscated, excluding extremely rare combina-
tions. Peak discharges for ‘hese floods are generally about 40% to 60%
of the Probable Maximum Floods for the 3ama basins. Such floods, as
used by the Corps of Engineers, are intendod as practicable expressions
of the degres of protection that should be sought in the design of flood
control works, the failure of which might be disastrous.

Undarclearance. Ths lowest point of a bridge or other structure

over or across a river, stream, or water course that limits the opening

through which water flows, This is referred to as “low steel™ in some

regions,
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AUTHORITY, ACKNOWLEDGMENTS, AND INTERPRETATION OF DATA

This report has been prepared in accordance with the authority
granted by Section 206 of the Flood Control Act of 1960 (PL B6-645), as

amended.

- L] *

The cooperation and assistance given by the following agencies
and numerous private citizens, in tha accumulation of the information
used in this report is greatly appreciated.

All town, city and county governments within the study area

Dapartment of Agricultural Economics, Cornell University

€ria County Department of -Planning

Erie County Department of Public Works

New England - New York Inter-Agency Committee

New York State Department of Pyblic Works

New Yark State Water Resources Commission

U.S. Geological Survey

U.S5., Weather Bureau

Buffalo Courier Express

Buffalo Evening News

Clarence Press

Lockport Union Sun & Journal

* » *

This report presents the flood situation caused by Tonawanda Creek
and its affected tributaries within Erie and Niagara Counties, New York.
The Buffalo District of the Corps of Engineers will provide interpreta-
tion and limited techrical assistance in application of the data pre-

sented herein.
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